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. Editorial 


Style matters 


We have copied this title from a well known weekly 
journal. Does it mean that this piece is about style or 
that style is important or both? We all know about 
the style of a dress or suit, but what is the ideal style 
for a paper and why do technical editors change 
words to conform with ‘house style’? Swift said 
‘Proper words in proper places, makes the true 
definitions of a style’.! 

Papers in scientific journals need to be written in & 
style in which the meaning is clear to all readers 
including those whose mother tongue is not English. 
The house style of a journal ensures uniformity and 
avoids unnecessary changes. Technical editors im- 
prove the clarity of original papers by removing 
ambiguous and imprecise words but they may alter 
the nuances of meaning and obscure the sparkle 
which readers find attractive in personal styles. 
Asher was highly critical of the dull British Medica! 
Journal of his day and would have been pleased with 
his influence on the journal of today.’ In the past, all 
papers were written in the passive but the occasional 
use of the personal pronoun may encourage a reader 
to start a paper on a boring subject. 

After this month we shall publish results in 
Système Internationale (SI) units only and there will 


be no conversion factors to the old units. Pavers will 
be less cluttered with numbers and easier ło read. 
Other measures will improve clarity. A large 
proportion of our papers are now assessed by a 
statistical referee as well as a paediatric refree but 
detailed statistics, including p values, will be 
avoided in the summary which may ocherwise 
become difficult to read. : 

The technical editor needs space to irtroduce 
instructions to the printer. This is not possiEle if the 
paper has single spacing and pages are not num- 
bered. Papers which are typed so that all the words 
on the right hand edge are aligned (justified on the 
right) are neat but words are broken znd this 
introduces ambiguities for the printer. Authors who 
ignore advice (page 183) will have their maruscripts 
returned to them before assessment. 
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Annotations 


Intervention after birth asphyxia 


Despite improvements in fetal monitoring and 
neonatal resuscitation, every district general hos- 
pital has a number of full term infants every year 
woo suffer from the effects of severe lack of oxygen 
before or during delivery. Approximately six per 
1000 full term infants develop hypoxic-ischaemic 
encephalopathy and one per 1000 will die or su-vive 
with severe neurological disability.' In Great 
Britain, 300-400 children per year survive birth 
asphyxia with serious brain damage. 
Paediatricians have vigorously tried to improve 
standards of neonatal resuscitation in the del very 
ward but have found hypoxic-ischaemic encepialo- 
pethy a difficult problem to treat. A common 
attitude is that the damage has been done before 
arrival in the neonatal intensive care unit and 
treatment is too late to repair neural cell death. The 
prognosis has seemed so hopeless in scme cases that 
withdrawal of intensive care has seemed the kindest 
solution.” Are we being too negative about the 
encephalopathy? This annotation discusses the 
emerging evidence that managemen: after initia! 
resuscitation may influence neurological outcome. 


Hypoxic-ischaemic encephalopathy 


After resuscitation a proportion of infants become 
neurologically abnormal during the next 48 hours. 
This encephalopathy can be clinically classified nto: 
mild (irritability, poor sucking, and hypotonia), 
moderate (convulsions, lethargy, and apprec:ably 
abnormal tone), and severe (comatose with pro- 
longed seizures and respiratory failure). Out of 24 
inřants with moderate encephalopathy, one dieč and 
five survived with severe handicap. Out of 21 with 
severe encephalopathy, 13 died and three survived 
with severe handicap. Of the infants with mild 
encephalopathy, only one became handicapped and 
this child had a congenital myopathy.! 


Convulsions 


Generalised tonic-clonic convulsions should be 
treated as they tend to interfere with respiration and 
raise intracranial pressure. We start treatment with 
phenobarbitone 20 mg/kg intravenously as a loading 
dose.* If convulsions continue, paraldehyde 3 m/kg/ 
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hour of a 5% solution is given intravenously until 
the seizures stop.” Continued seizures are treated 
with phenytoin 20 mg/kg and diazepam 0-3 mg/kg 
intravenously. 

Postasphyxial seizures can be very resistant to 
treatment and intravenous clonazepam, lignocaine, 
chlormethiazole, and sodium valproate can be 
considered in such cases. Whether one should treat 
a comatose, ventilated baby who is having subtle 
seizures or purely electrical seizures is arguable. 
Neonatal seizures deplete the brain of high energy 
substrates and interfere with brain cell division® but 
large doses of anticonvulsants may have adverse 
effects: particularly respiratory and circulatory 
depression. It used to be thought that high dose 
barbiturate might have a protective effect after 
hypoxia by reducing cerebral metabolic require- 
ments. A trial of thiopentone in severely asphyxiated 
infants, however, gave no evidence of benefit. 
Indeed hypotension was a troublesome side effect of 
thiopentone.’ 


Control of raised intracranial pressure 


The brain commonly reacts to severe hypoxia by 
developing oédema over a period of 24—48 hours. 
The skull is able to accommodate some degree of 
brain swelling by squeezing cerebrospinal fluid out 
of the cranium. Moreover, neonates can tolerate 
some further brain swelling without the pressure 
rising because of the unfused sutures and the open 
fontanelles. Severe cerebral oedema can exceed the 
cranial compliance, however, and cause the pressure 
to rise above the normal upper limit of 6 mm Hg 
(0-80 kPa). We have used the same subarachnoid 
pressure catheter technique as Levene et al? to 
monitor intracranial pressure in asphyxiated 
neonates and have confirmed their findings that 
raised pressure in some infants can be temporarily 
lowered by intravenous mannitol, that sustained 
intracranial hypertension (>15 mm Hg (2-00 kPa)) 
resistant to treatment has a very bad prognosis, and 
that some infants can have severe encephalopathy 
and bad outcome without raising | intracranial 
pressure above 10 mm Hg (1:33 kPa).? 

We have extensively investigated non-invasive 
measurement of intracranial pressure via the fon- 


tanelle and have found it too inaccurate for clinical 
decision making.!? Although we have had no 
complications from subarachnoid catheterisation in 
25 cases, the technique is highly invasive and has the 
potential ta cause meningitis. No study has yet 
shown that invasive intracranial pressure monitoring 
and mannitol] treatment improves later outcome. 

Dexamethasone has been used for certain types of 
cerebral oedema associated with tumour or abscess. 
There is no evidence, however, that it gives benefit 
after birth asphyxia.” 

Hyperventilation to produce hypocapnoea has 
been used to reduce raised intracranial pressure in 
adults. However, this effect is achieved by reducing 
cerebral blood flow which seems undesirable. 


Circulatory support 


Neonates are generally not good at raising arterial 
pressure in response to raised intracranial pressure 
(Cushing response) and the combination of low 
arterial pressure and raised intracranial pressure is 
particularly devastating. We have not found any 
normal survivors from a cerebral perfusion pressure 
(mean arterial pressure—intracranial pressure) 
below 20 mm Hg (2-67 kPa). 

Hypovolaemia may be associated with asphyxia 
because of shunting of blood from the vasocon- 
siricted fetus to the placenta, from blood loss, or 
from hypoxic capillaries leaking plasma into the 
interstitial space. Peripheral vasoconstriction, mean 
arterial pressure below 40 mm Hg (5-33 kPa), and 
metabolic acidosis are suggestive of hypovolaemia. 
Colloid at 10 to 20 ml/kg should be given intra- 

enously and larger volumes may be necessary. 
Myocardial ischaemia may also occur with reduced 
cardiac output. This diagnosis would be suggested 
by finding cardiomegaly on chest radiography and 
ischaemic ST changes on electrocardiography. If 
arterial pressure remains low despite volume re- 
placement, a dopamine infusion should be started 
alter any remaining metabolic acidosis has been 
corrected with sodium bicarbonate. The dopamine 
infusion can start at 5 pg/kg/minute but should be 
increased to 10, 15, or 20 ug/kg/minute if mean 
arterial pressure does not reach 40 mm Hg (5:33 
kPa).'? 


Cerebral protection 


Studies of hypoxia in experimental animals have 
indicated that processes continuing for some hours 
aiter a hypoxic insult has ceased can bring about 
further cerebral damage. These mechanisms include 
-a prolonged fall in cerebral blood flow (the no 
reflow phenomenon),”* calcium loading of mito- 
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chondria activating phospholipase, 14 release of 
oxygen free radicals,’ and excitatory amino acids 
such as glutamate. 16 Steen et al showed that the 
calcium channel blocker nimodipine improved 
survival when given. after complete cerebral 
ischaemia in primates.’’ Thiringer et al carried out a 
randomised trial of oxygen free radical scavengers 
(methionine, mannitol, and magnesium sulphate) 
and the calcium channel blocker lidoflazine in lambs 
subjected to acute umbilical cord occlusion.!® She 
found that the lambs treated within 5 minutes of 
resuscitation retained cerebral blood flow better 
than controls. The treated lambs also had better 
somatosensory evoked potentials and cerebral 
cortical function. There are no published studies on 
glutamate antagonists, free radical scavengers, or 
calcium channel blockers in human neonates. 


Prognosis 


Nelson and Ellenberg found that an Apgar score of 
<4 at 20 minutes pave a 57% chance of cerebral 
palsy in survivors.’ Steiner and Nelligan found that 
all full term infants who failed to establish respira- 
tion by 30 minutes subsequently had spastic quadri- 
plegia and mental retardation.” It has been a 
common practice to discontinue further resuscita- 
tion if there is no respiratory effort after 30 minutes. 
Infants with severe encephalopathy who have persis- 
tently raised intracranial pressure (>15 mm Hg 
(2:00 kPa)) resistant to mannitol also have an 
extremely poor outlook. In the future, electro- 
encephalography, cerebral blood velocity by 
Doppler, and phosphorus magnetic resonance 
spectroscopy may help to give us an accurate 
prognosis at an early stage. Asphyxiated infants who 
are assessed very early to have a bad prognosis are 
the ones who should be considered for therapeutic 
trials of cerebral protection. 
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Insecticides in pediculosis 


Ectoparasitosis treatment provides a rare example 
of the deliberate use of insecticides on human 
beings. As the bulk of medical insecticide is em- 
ployed against head lice, scabies lying second, most 
patients are children. Those prescribing insecticides 
may wish to understand some of the principles 
involved. 


Insecticide penetration 


Insecticides enter insects and ova in accordance with 
passive physical laws, without active metabolic 
intervention.’ The outermost layer of insect cuticles 
is lipoid and uptake from pediculicidal formulations 
is controlled by the partition laws. ~ 
Insecticide moves from higher concentratio fs 
proportional to saturation, into cuticle waxes, where 
there is greater saturation deficit. The dæ a the 
moving on through the integument peg iy 
described by the laws of diffusion. # ee 
Se gL = (cic) t k 
where c; and cz are the insecticide. e 
the outer and inner boundarigg®™ <OPCePtTations at 
and ¢,-c the concentratiaf > of thie PERUM DI 
diffusion. The dose is eca#©™ gradient driving the 


time of exposure. Twigftally determined by t, the 
dose. The constant k gee the exposure doubles the 


involved .2 Nescribes the particular cuticle 

Louse cuticles, ae 
content of ang, having the lowest known lipid 
effective barry insect group,’ are comparatively 
highly lipoy iers to insecticides, which are always 
formulati hilic. Unless k is modified by suitable 
insecticiq@en, then either higher concentrations of 
employgmees or longer exposure times must be 
these d against lice than against other insects, and 

Cog vill equally be experienced by patients. 
reg centration and time are all important as 
tes ards the lice, the actual quantity of insecticide 
hc sent being irrelevant. As regards human toxicity, 
#wever, it is the total quantity present which is 
itally important. If there isn’t enough insecticide 
ere, then the patient cannot be harmed. The aim 
of pediculicide formulation is to maximise the dose 
acquired by the insects while minimising the amount 
of insecticide employed. 
























Formulation types 


Formulators achieve these objectives in various 
ways. 


(1) PHASE SEPARATION LOTIONS 
Smali quantities of insecticide are dissolved in small 
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volumes of lipid, typically forming solutions of 
about 20%. Adjuvants may be added to reduce the 
solubility and so raise the percentage saturation, 
ideally to just below complete saturation. This 
solution is then emulsified into a larger volume of 
water, to which stabilisers and perfumes may be 
added. The resulting water based emulsion ‘may 
have an overall concentration of no more than 
0-5%. On the head it separates into its constituent 
phases. The lice and eggs become coated with a thin 
lipid film containing 20% insecticide, but at perhaps 
70%, saturation, while the aqueous phase merely 
wets the hair. 


7 A typical two hour application may subject lice to 


8000 arbitrary units of dose, although no more than 
100 mg of insecticide may be present on the head.* 


(2) EVAPORATING LOTIONS 

A small quantity of insecticide is dissolved in a large 
volume of isopropanol, to which up to 40% of water 
has been added to lower the solubility and so raise 
percentage saturation. When on the head, spirit and 
water evaporate together, being an approximate 
constant boiling mixture. The insecticide concen- 
trates to a fine film coating lice, eggs, and hair. High 
effective concentrations are achieved using low 
quantities of insecticide and initial overall concen- 
trations of no more than 0-5%. 


(3) INSECTICIDAL CONDITIONING SHAMPOO 
Shampoos are immediately diluted with much 
water. This is not necessarily bad because if the 
insecticide is very soluble in the organic materials 
present the water greatly raises the percentage 
saturation in the final mixture. Many an insecticidal 
shampoo only kills lice when diluted. 

When insecticides were first incorporated into 
detergent shampoos the formulations had only 
about three minutes in which to act and were poorly 
effective. Even a 1% shampoo at 80% of saturation 
can only amount to 240 arbitrary units of dose over 
three minutes. 

Modern good quality shampoos now not only 
remove dirty oils, but replace them with condition- 
ing lipids. If these now contain the insecticides a 
substantive effect is possible, enhancing pediculicidal 
activity, but still the short contact time is a problem 
which needs circumvention. 


Limits to insecticide efficacy 


In large populations of insects tolerances to insecti- 
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cides are normally distributed about a mean, so that 
dose/response plots produce sigmoid curves, the 
upper ends of which are effectively asymptctic, 
approaching but never meeting the 100% mortzlity 
level. There is in theory no dose which just kills all 
of an infinitely large population. 

In practice, even doses which give 99% mortality 
must be multiplied many times to give 99-9%. 
Manufacturers’ claims for 100% mortalities must be 
viewed with suspicion. 

Insecticides act on nervous systems, which young 
insect eggs do not yet possess. Mature eggs have a 
fully formed louse, with its own cuticle, still within 
the intact eggshell. Consequently both new laid aid 
mature eggs are exceedingly difficult to kill, espe- 
cially with short contact times. Ovicidal ‘action is 
invariably unsatisfactory with single applications 3f 
insecticidal shampoo. In practice this need. not 
matter, nor does it usually help to raise the ovicidal 


effect of the shampoo, for this is virtually impossible 


adequately to do, and quite unnecessary providing 
rational treatment strategies are used to turn thz 
insects’ own biology against themselves. 


Treatment regimes for shampoo 


In nature head louse eggs hatch in six to eight days 
and the nymphs require a further 10 to 12 days 
before they can themselves lay fresh eggs.° 
Clearly, then, shampoos should be used as a 
course of treatment, preferably using monitored 
unit applications, say twice a week for two weeks. 
The first application should kill all walking stages 
_ but only some eggs. The second kills any newly 


hatched nymphs and a further proportion of eggs. 
By the third application all eggs must be hatched or 
dead, any surviving nymphs are killed and there are 
no adults left to lay new eggs. A fourth application 
allows for human error. 

When used as a course of treatment, any insecti- 
cidal shampoo with adequate action against nymphs 
and adults will be fully effective. Naturally, medical 
entomologists have always preferred lotions, where 
a total cure can often be achieved in one step, but 
the general public will need much education before 
modifying their preference for shampoo. 

Insecticidal shampoos, however, should still be 
regarded as medicines and prescribed for a defined 
course of treatment with a firm termination: the 
indefinite use of powerful insecticides is highly 
undesirable. 
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Original articles 


Disialotransferrin developmental deficiency 
syndrome 


B KRISTIANSSON,* M ANDERSSON,+ B TONNBY,£ AND B HAGBERG* 


«Department of Pediatrics, Östra Hospital, Gothenburg University, Göteborg, t Department of Neurology, 
Sahlgrenska Hospital, Gothenburg University, Göteborg, and Department of Pediatrics, Central Hospital, 
Halmstad, Sweden 


SUMMARY Seven mentally deficient children and adolescents (three pairs of siblings and one 
singleton) were studied. A peculiar external appearance, a characteristic neurohepatosubcu- 
taneous tissue impairment syndrome and, as a biological marker, an abnormal sialic acid 
transferrin pattern were characteristic features. All seven seemed odd from birth and prone to 
acute cerebral dysfunction during catabolic states. Abnormal lower neurone, cerebellar, and 
retinal functions dominated from later childhood. The disialotransferrin pattern found in serum 
and cerebrospinal fluid is thought to be the biological marker of a newly discovered inborn error 


of glycoprotein metabolism with autosomal recessive inheritence. 


Children who have unexplained developmental de- 
ficiency and similar, peculiar appearance and be- 


haviour are diagnostic challenges. The ultimate aim’ 


is to establish diagnoses from the cause of the 
deficiency. When this is not feasible, eponyms, 
acronyms, or descriptive names may help in setting 
diagnoses, which is important for genetic counsel- 
ling and prognosis and information, and sometimes 
for treatment. 

A common biochemical marker may help in 
establishing a diagnosis and in tracing the basic 
defect, and may be useful for prenatal diagnosis. We 
recently succeeded in finding such a marker for 
three pairs of siblings and one single child in four 
unrelated families. The marker, an abnormal sialic 
acid transferrin pattern detectable in both serum 
and cerebrospinal fluid was found by Jaeken et al in 
twin sisters with psychomotor retardation, delayed 
nerve conduction velocity, increased protein in the 
cerebrospinal fluid, and numerous abnormalities in 
the serum.!? Quite recently Jaeken et al’ found 
additional information and reported two more 


‘cases. It now seems most likely that their four 


patients and our seven represent the same-—or a 
closely allied—condition about which we have col- 
lected a considerable amount of clinical and labora- 
tory data over the years while searching for 
the diagnosis and origin. 

Tke obvious common clinical manifestations are 
so characteristic that two of our families, unaware of 
each others’ existence, immediately recognised the 
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almost identical appearance and motor behaviour of 
their children when they met by chance in the street 
on holiday in a small Swedish town. 

The aim of this paper is to present the disialo- 
transferrin developmental deficiency syndrome, its 
clinical characteristics, and its common biochemical 
marker and to summarise the main diagnostic 
investigations carried out that so far have not 
discovered the aetiology. 


Methods 


Isoelectric focusing of serum and cerebrospinal fluid 
was carried out in flat beds of polyacrylamide gel 
and silver staining according to previously described 
methods.* The transferrin content of each 
sample was determined by electroimmunodiffusion. 
About 0:8 ug of transferrin was applied to the 
isoelectric focusing gel. Crossed immunoelec- 
trophoresis was carried out in a 1% agarose gel. The 
gel was prepared in 0-07 M trometamol (TRIS)/0-02 
M barbitone buffer, pH 8-2, containing 3-4 mM 
calcium lactate and 1% sodium azide. The gel was 
cast on a Gelbond (FMC corporation) polyester 
film. Twenty microlitres of rabbit antihuman trans- 
ferrin antibodies (Dakopatts) were added to 30 ml 
of agarose. After the first dimension electrophoresis, 
the part of the isoelectric focusing gel containing 
transferrin was transferred on a piece of Gelbond to 
an antibody free zone on the agarose gel. Elec- 
trophoresis in the second dimension was run at 
15-20 V/cm for six hours. 


- 
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Patients 


Seven children were studied (table). Once the two 
index cases (cases 1 and 2) were found to carry the 
characteristic changes of the transferrin, five other 
children (cases 3-7) were investigated because of 
clinical, developmental, and behavioural similar- 
ities. The series comprised three boys and four girls, 
three pairs of siblings and one singleton in four 
unrelated families. No consanguinity was traced, 
and no child with a similar disease had been born 
before according to grandparents, uncles, aunts, or 
cousins. All seven children have been followed up 
by us from infancy. One couple of parents had 
samples of their serum and cerebrospinal fluid 
investigated. 

For comparison serum samples from seven chil- 
dren with abnormal liver function were investigatec 
to find out whether the transferrin changes reflectec 
impaired liver function. 

Hight thousand routine isoelectric focusing ex- 
aminations of cerebrospinal fluid and serum carried 


Table Age, sex, perinatal data, and clinical characteristia 


out at the Sahlgrenska Hospital cerebrospinal fluid 
laboratory during the years 1983-1987 were retro- 
spectively reviewed for similar aberrations in the 
transferrin pattern. 


Results 


THE MARKER 

All seven children had a predominating band of 
transferrin containing two molecules of sialic acid 
(disialotransferrin) in both cerebrospinal fluid and 
serum, sometimes stronger than the band of tetra- 
sialotransferrin, which is usually the predominant 
band (fig 1). 

In the two parents of one pair of siblings the 
transferrin patterns in serum and cerebrospinal fluid 
pattern were normal. In the seven children with 
abnormal liver function, the transferrin patterns in 
serum were normal. The described transferrin pat- 
tern was not detected in the 8000 samples of 
cerebrospinal fluid and serum except for two 
patients who had been investigated for neurological 
symptoms caused by severe alcohol abuse. 








Family A B C D 
Case No I 2 3 4 5 6 7 
Sex Boy Girl Boy Girl Boy Girl Girl 
Age {years} 3 5 LI 13 16 18 al 
Birth weight (g) 3600 3500 2200 2800 3500 3200 2900 
Gestational age {weexs) 40 40 36 4i 40 40 38 
Clinical picture 
General characteristics: 
Early floppiness + + + + + + + 
Gluteal fat pads — + + + - + + 
Failure to thrive + + + + + + + 
Inverted nipples + + ~- + — + + 
Joint restrictions - ~ + + + + + 
Facial characteristics: 
High bridge of the nose + + + + + + + 
Prominent jaw - _ + + + + + + 
Large external ears -+ + + + + + + 
Ocular abnormalities: - 
Squint + + + + + + + 
Retinitis pigmentosa "= - m- + + + + 
Dystrophic maculas -+ + + + + = = 
Neurological characteristics: 
Lower neurone weakness + + + + + + + 
Mental retardation : + + + + + + + 
Microcephaly = + + + + = on 
Epilepsy l ~ + $ + = + + 
Stroke like episodes =- + + + = + + 
Neurogenic hearing impairment — — =- = + + + 
Skeletal abnormalities: 
Osteopenia - — + ~ + + + 
Kyphoscoliosis _ + + + + + 
Delayed skeletal maturation + ~ + + e- + + 


AL CN ti FA ter aa ra A = ae a e a a A A e sa ees 


=Present. 
—= Absent. 
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S CSF 





Fig1 Zsoelectric focusing of samples of serum (S) and 
cerebrospinal fluid (CSF) from two affected children (left 
and middle) and one healthy control (right). Numbers to the 
right indicate bands corresponding to transferrin with 0-5 
molecules of sialic acid. Arrows indicate the characteristic 
marker. 


SIGNS AND SYMPTOMS (table) 

During the neonatal period unspecific features of ill 
health like respiratory distress syndrome, polycy- 
thaemia, hyperbilirubinaemia, and suspected septi- 
caemia were noticed in five of the children, and only 
two (cases | and 2) had entirely uneventful neonatal 
periods. All seven affected children were extremely 
floppy infants from birth or from the early postnatal 
period. Feeding difficulties and diarrhoea were 
obvious problems from around 6 months of age, at 
which time signs of liver disease were noticed. The 
gastrointestinal symptoms were accompanied by a 
slowing of growth at the age of 6-8 months and a 
subsequent ‘catch-up’ in growth between 12 and 18 
months of age when the intestinal symptoms sub- 
sided. Mild non-progressive liver disease persisted 
during the first years, with slightly increased liver 
transferase activities, mild hepatomegaly, and mor- 
phological changes. 

During early infancy, remarkable fat pads (which 
later disappeared) were noticed over the buttocks in 
five of the seven children (fig 2). Particularly on the 
lower parts of the body, the skin tended to be thick 
and adherent (peau d’orange), or like patchy 
sclerema. The following additional characteristics 
were recorded: a dysmorphic facial appearance (figs 
2 b and d) with a high bridge to the nose and eyes 
close together; an asymmetric, small, or even micro- 
cephalic skull; a convergent squint and large 
external ears; a prominent jaw with a short neck; 
and inverted nipples and restricted lower limb joints 
contrasting with an otherwise extreme floppiness. 

Early psychomotor development was delayed in 
all children, particularly from the age of 4-5 months, 


when gross motor abilities lagged behind. The 
developmental retardation was subsequently found 
to be generalised, affecting principally gross motor 
development but also fine motor, social, and mental 
performances. The children’s ability to sit, crawl, 
stand up, and walk with support was severely 
delayed. They learnt to move by rolling over or 
crawl-shuffling, and (when older) wheel chairing. 
Hand skill development seemed to be less affected 
than gross motor performance. Some of them 
learned to make simple drawings but not to read or 
write. They managed to eat by themselves and to 
use a knife and fork, and they could be toilet 
trained. Their intellectual capacity progressed 
through the first decade of life. Their mental ability 
permits them to understand spoken words but their 
own active speech is limited. The children have 
developed a simplified language comprehensible to 
siblings and parents and useful for family social life. 

The neurological manifestations successively de- 
veloped towards those of a severe weakness of a 
lower neurone type affecting both legs with addi- 
tional traits of cerebellar ataxia and coordination 
difficulties. Tendon reflexes became increasingly 
weak and were impossible to elicit after 1 year of 
age. All the children have ocular abnormalities; 
severe alternating squint (n=7), retinal pigmenta- 
tion (n=4), and dystrophic maculas (n=3). 

Five have presented with ‘stroke like episodes’ 
during or after acute infections. Three children have 
had recurrent transient hemiparesis. One girl de- 
veloped a Reye like syndrome after varicella (no liver 
biopsy was carried out). Another girl has twice 
(during a common cold on each occasion) become 
comatose for one to four days without any obvious 
cause; intracranial pressure, glucose homoeostasis, 
acid base balance, liver function (including the urea 
cycle), and mitochondrial and peroxisomal function 
have all been normal during these periods. After the 
first incident the girl was blind for three months; her 
vision then reappeared. One child (case 2) had 
recurrent severe pericardial effusions during infancy 
and pericardectomy was carried out because of 
cardiac tamponade. 

The two eldest sisters (family D) still have no 
signs of pubertal maturation, and extensive investi- 
gations show that they have primary hypogonadism. 
In contrast, case 5 has matured normally and passed 
puberty and his sister is at pubertal stage 2 at the age 
of 12 years. 


LABORATORY INVESTIGATIONS 

As well as studies on the marker, extensive addi- 
tional investigations have been carried out over the 
years. Tests for intrauterine infections, metabolic 
disorders (amino acid abnormalities, organic aci- 
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daemias, organic acidurias, glycogenoses, and 
mitochondrial and peroxisomal disorders), and 


malabsorptive disorders of the pancreas and intes- 
tines have all been unhelpful. All seven children 
have excreted an excess of oligosaccharides and 
sialic acid in their urine, although highly variable in 
amounts and with no consistent change of the 
oligosaccharide pattern. Excess amounts of 
mucopolysaccharides were found in three of the 
children, always with an increase of chondroitin 
sulphate. Nevertheless, primary defects in muco- 
polysaccharide, oligesaccharide, and glycogen meta- 
bolism could be ruled out, as could the diseases of 


Fig2 Characteristic features of the 
disialotransferrin developmental 
deficiency syndrome. (a) Fat pads over 
the upper, outer parts of the buttocks ina 6 
month old infant. (b) Factaldysmorphic 
appearance: aconvergentsquint, large 
externalears, aprominent jaw, high 
bridge of the nose inal year old boy. (c)A 
5 year old boy with the characteristic 
features, including the weakness of lower 
motor neurone type affecting both legs. 
(ad) A 14 yearold boy withthe 
characteristic appearance, with 
microcephaly, large external ear, high 
bridge of the nose, prominentjaw and 
shortneck. (e) Thesame child instanding 
posture with deformed thorax and the 
weakness of alower motor neurone type 
afjecting both legs. 


glucoprotein degradation like aspartylglucosamin- 
uria and sialidosis. 

In two of the children (case 6 and 7) low 
concentrations of pre B lipoproteins and fi lipo- 
proteins were found during infancy, but later 
both cholesterol and triglyceride concentrations 


were normal in serum, as in the other five 
children. 

In one child (case 3) suspected of having familial 
mucolipidosis, several acid hydrolases (a- 
fucosidase, f-hexosaminidase, (-glucuronidase, 
iduronosulphate sulphatase) were clearly increased 
in serum. In four children q,-antitrypsin activity 
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was abnormal, probably reflecting an abnormal sialic 
acid pattern similar to that of transferrin. 

Protein was increased in the cerebrospinal fluid 
during infancy (0-6-1 g/l) in all cases, with signs of 
damage to the blood brain barrier, which later 
reverted to normal. 

Nerve conduction velocity was reduced in all 
children after the age of 6 to 8 months, distal parts 
being more affected than proximal ones. Electromy- 
ography was normal in all. Computed tomography 
showed cerebellar hypotrophy in three of the six 
children investigated. It was normal in two, and the 
sixth child had diffuse calcification in the white 
matter and a low density area in the parieto-occipital 
region. 

Biopsy specimens of the sural nerve were 
obtained from five children: at 6 months of age that 
from one boy was normal on both light and electron 
microscopy. The other four specimens were taken 
between 1 and 10 years of age and showed mild 
forms of neuronal-axonal neuropathy. Biopsy speci- 
mens of muscle were obtained from all seven 
children; these were either normal or only slightly 
abnormal on histological examination, reflecting the 
neuropathy. Biopsy specimens of liver were taken 
from three of the children between the ages of 6-24 
months. All displayed steatosis with fat vacuoles and 
fibrosis. In one child a cirrhotic pattern was dis- 
cerned, Glycogen seemed to be increased. After the 
age of 2 years, however, the liver seemed to be less 
affected, and activities of liver transferases, a- 
fetoprotein, and = y-glutamyltranspeptidases re- 
turned nearly to normal. At the age of 12 and 14 
years, two had liver biopsy specimens that were 
normal. 


Discussion 


In this study a biological marker—abnormal trans- 
ferrin with a characteristic isoelectrophoretic 
pattern——was found in both serum and cerebrospinal 
fluid of seven mentally deficient children all of 
whom had a remarkable combination of peculiar 
clinical signs. These children had seemed clinically 
odd from birth or early infancy with anomalous 
appearance, floppiness, respiratory problems, liver 
dysfunction, unusual ‘peau d'orange’ skin, and fat 
pads on the buttocks, as well as deviating psychomo- 
tor development. Later in childhood they developed 
a neurological disorder with severe weakness of the 
lower neurone type affecting both legs, combined 
with cerebellar signs and atrophy, epilepsy, im- 
paired vision with macular dystrophy and retinal 
pigmentation, neurogenic hearing defects in some, 
pronounced secondary kyphoscoliosis with a hump, 
peculiar fibrous restricted movements in the hip and 


knee joints, and unexplained osteopenta. There was 
a high risk of acute cerebral dysfunction during or 
after infectious diseases or other catabolic states. 
Episodes similar to Reye’s syndrome with stupor or 
coma then tended to develop, but without hyperam- 
monaemia, hypoglycaemia, or acute liver dysfunc- 
tion, 

To judge from our older patients, the long term 
course seems to be stationary as regards mental 
performance. Both gross and fine motor perform- 
ance improved during the years of observation, but 
a slow, progressive downhill tendency was seen in 
both the lower neurone and the cerebellar functions. 
Differential diagnostic considerations were mainly 
lysomal disorders, but the combination of dysmor- 
phic symptoms and slowly progressive neurological 
disabilities have suggested associations with the 
group of peroxisomal disorders. Laboratory tests, 
however, have so far excluded traditional groups of 
intermediary metabolic disturbance, as well as 
oligosaccharidoses, mucopolysaccharidoses, gly- 
cogenoses, mitochondrial, and peroxisomal dis- 
eases. The laboratory findings were all unspecific 
and of no diagnostic help except for the characteris- 
tic changes of the transferrin. 

The actual abnormality in transferrin was de- 
scribed by Jaeken et al'~ and associated with a set of 
clinical signs that might well tally with those of our 
cases. The disialotransferrin band in some children 
is even stronger than the tetrasialotransferrin band, 
which is usually the predominating one. A similar 
sialic acid-transferrin pattern is however, also recog- 
nised in adult alcoholics during periods of abuse.° ’ 
In our experience, the pattern caused by alcohol is 
often much less pronounced than in the children 
described here. It is known to be dose dependent, 
however, and among the 8000 samples that we 
re-examined there were two with patterns indis- 
tinguishable from that of the disialotransferrin 
developmental deficiency syndrome. The well 
known neuronal cell and tract impairments caused 
by alcohol are of certain interest in this connection.® 
The reason for the changes in the sialic acid 
transferrm pattern in alcoholics is unknown but 
there is some evidence that ethanol may inhibit 
glycosylation of glycoproteins with derangement of 
the carbohydrate composition of the glycoproteins, 
transferrin in particular.’ It would not be unreason- 
able to suspect that the  distalotransferrin- 
developmental deficiency syndrome described in 
this study might as regards clinical manifestations be 
the effect of similar mechanisms, perhaps represent- 
ing an inborn error of metabolism. 
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Reversal of desferrioxamine induced auditory 
neurotoxicity during treatment with Ca-DTPA 
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SUMMARY Auditory neurotoxicity occurred in 13 (26%) of 50 evaluable patients receiving long 
term desferrioxamine chelation. In five of these patients, all of whom were receiving high doses 
of desferrioxamine, the toxicity caused deafness. These five patients were treated with 
subcutaneous calcium diethylene triamine pentacetic acid (Ca~-DTPA) with zinc supplements 
instead of desferrioxamine, and their hearing improved during periods of seven to 19 months. 
Their serum iron concentrations remained unchanged. We suggest that all patients receiving long 
term desferrioxamine should have audiometric assessments at 6-12 monthly intervals. Ca-DTPA 
with oral zinc supplements should be considered as alternative to desferrioxamine as an iron 


chelating treatment in patients with auditory neurotoxicity. 


Iron overload is a well recognised complication of 
long term transfusion treatment. In 1963 desterriox- 
amine was first introduced and given both intramus- 
cularly and intravenously. In 1976, however, the 
subcutaneous delivery of the drug by a portable 
infusion pump was introduced.’ * During the past 10 
years long term parenteral treatment of desferriox- 
amine at doses of 20-50 mg/kg/day has been used to 
maintain iron balance in patients on regular transfu- 
sion regimens with stores about five to 10 times 
normal.” 

Desferrioxamine is a comparatively non-toxic 
drug with few side effects. In recent years, however, 
high doses of desferrioxamine given either in- 
travenously or subcutaneously were found to be 
toxic to the eyes and ears.*’ In the present study the 
incidence of auditory abnormalities was assessed in 
a group of 54 patients with thalassaemia major who 
were receiving regular blood transfusions and long 
term treatment with subcutaneous desferrioxamine. 
In five patients, desferrioxamine treatment was 
withdrawn because of high tone deafness, and iron 
chelation was continued with calcium diethylene 
triamine pentacetic acid (Ca-DTPA). The effects 
of stopping desferrioxamine on the hearing of these 
patients have been assessed as well as the efficacy of 
Ca-DTPA compared with desferrioxamine as a long 
term iron chelator. 


ee 


Patients and methods 


Fifty four patients aged 5-35 (mean 19) years with 
homozygous B thalassaemia were studied. There 
were 26 male and 28 female patients, and they had 
received from 53 to 608 (mean 326) units of blood. 
Forty nine patients were receiving 40-50 mg/kg body 
weight of desterrioxamine, and five patients 85-160 
mg/kg body weight subcutaneously over 8-12 hours 
on five or six nights each week. 

In addition, the patients were given desferriox- 
amine 1-2 g/unit of blood intravenously at the time 
of transfusion. Oral vitamin C 100-200 mg daily was 
added to this treatment. The duration of treatment 
with desferrioxamine ranged from two to nine years. 
Plasma zinc, copper, caeruloplasmin, magnesium, 
calcium, and 24 hour urinary tron and zinc concen- 
trations were measured initially and then monthly in 
the five patients receiving treatment with Ca-DTPA. 

All patients were tested audiometrically, Betore 
testing, histories were taken to make sure the 
patients did not have middle ear disease or had had 
operations that might have affected inner ear 
function. All patients were asked about possible 
acoustic trauma. head injury, and the use of 
previously known ototoxic drugs (such as gentami- 
cin); each patient was also examined and assessed. 
Four of the 54 patients were excluded because 
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definite aetiological factors were identified—in par- 
ticular, they reported that they had been exposed to 
continuous excessive amounts of sound or to cto- 
toxic drugs. Pure tone audiometry was carried out in 
a sound proofed booth; masking was used when 
indicated and the equipment was calibrated to 
national standards. Bone conduction was tesced 
when a hearing loss had been identified to indicate 
whether the loss was conductive or sensorineu-al. 

Those patients with grossly abnormal responses to 
pure tone audiometry were tested by brain stem 
evoked response audiometry to identify the possible 
sites of the lesions. Patients were retested at six 
monthly intervals when possible. The Madsen OB 
802 Clinical Audiometer was used for the pure tone 
audiometry and the Medelec ER 94A Sensor for zhe 
evoked response audiometry. 

Serum ferritin concentrations were measured by 
an tmmunoradiometric assay, a modification of zhe 
method of Addison et al, and plasma zinc znd 
copper concentrations with a Perkin-Elmer model 
306 atomic absorption spectrophotometer by a 
modification of the method of Scudder et al? 
Urinary zinc was estimated by direct aspiration of 
urine into an air/acetylene flame of a Perkin-Elmer 
model 306 atomic absorption spectrophotometer. 
Urine specimens giving absorptions greater than 15 
umol/l were diluted 1:20, 1:50, or 1:100, as appropri- 
ate, and reaspirated. Caeruloplasmin concentrations 
were estimated by single radial immunodiffusion.’° 
Commercially prepared NOR partigen immuao- 
diffusion plates, lyophilised protein standards, end 
controls were obtained from Hoeschst UK. Seram 
Magnesium concentrations were analysed witt a 
Perkin-Elmer model 370 atomic absorption spectro- 
photometer by a modification of the method of 
Hansen and Freier.'' Plasma calcium was analyzed 
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by a standard SMA-2 method (Technicon). Ca- 
DTPA was obtained from Astrapin Pharmaceutical 
Preparations and the MS-16 syringe driver from 
Graseby Dynamics. 


Results 


AUDIOMETRY 

Thirteen of the evaluable patients (26%) showed 
hearing loss (at least one point on the audiogram 
below 30 decibels). The hearing loss showed three 
different patterns. A high tone dip was found in six 
of the patients (12%) (fig 1); all were asymptomatic. 
This is similar to the loss found in acoustic trauma, 
but none of these patients had been exposed to 
excessive noise. Two of the patients (4%), also 
asymptomatic, had low tone hearing loss (fig 2). 
Five patients (10%), all of whom were symptomatic 
had severe hearing loss (fig 2) that was most 
pronounced at high tones. One needed a hearing 
aid, another had difficulties at school, and the other 
three were aware of their problems and tried to 
compensate by sitting in the front rows at college. 
All five patients with severe hearing loss were 
receiving comparatively high doses of desferriox- 
amine (table 1), and four had normal or nearly 
normal serum ferritin concentrations (table 2). No 
appreciable abnormality other than a threshold shift 
was seen in these patients when they were tested by 
brain stem evoked audiometry, indicating that the 
lesions were probably in the cochlea rather than a 
more proximal position along the auditory pathway. 


TREATMENT 

Treatment with desferrioxamine was immediately 
stopped in the five symptomatic patients and re- 
placed by Ca-DTPA. The dose of Ca-DTPA ranged 





Figi On the left, normal audiogram; on the right audicgram typical of the six patients (12%) with high tone hearing loss. 
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Fig2 On the left, typical audiogram of two of the patients with low tone hearing loss. On the right typical audiogram of the 
five patients with severe deafness and loss of hearing at all frequencies, most pronounced at high tone 


initially from 0-5 g (cases 4 and 5) to | g (cases 1, 2, 
and 3) given subcutaneously on alternate days. This 
was increased after two months in all cases to 1 g five 
nights each week and 1 g of Ca-DTPA/unit of blood 
transfused (table 2). Ca-DTPA was given subcu- 
taneously by the infusion pump over a period of 
10-12 hours. Zinc sulphate was given orally as 200 
mg capsules or 220 mg effervescent tablets two to 
five times daily depending on the plasma zinc 
concentration. 

Table 2 gives details of the serum ferritin concen- 


Table 1 

Case Sex Age 
Ne (years) 
i Male 20 

2 Female iS 

3 Female 17 

4 Male s 

5 Male § 


trations in these patients before treatment with Ca- 
DTPA was started, and the mean and range of 
serum ferritin measured every two to three months 
during treatment with Ca-DTPA. The normal 
ranges are (men) 39-340 ug/l and (women) 14—148 
ug/l. The serum ferritin concentrations tended to 
rise shghtly on the initially low dose of Ca DTPA 
but fell to the concentrations recorded before 
treatment with Ca-DTPA when the frequency and 
dose of Ca-DTPA were increased. Urinary iron 
excretion in response to subcutaneous Ca-DTPA 


Details of five patients with severe deafness at the beginning of treatment with Ca-DTPA 


No of units Duration of Dose of 
rransfused desferrioxamine desferrioxanune 
freatment (years) (melke body weight) 

302 8 60 

313 9 80) 

297 7 85 

108 5 90 

43 3 160 


Table 2 Association between serum ferritin concentrations and treatment with Ca-DTPA 








Case Duration of treatment 

with Ca-DTPA 

(months) 

Mean 

1 7 1500 
2 8 380 
3 9 646 
4 12 ESO 
5 19 40 


Before treatment 
wih Ca-DTPA ~ 


Serum ferritin concentration (ug/l) 


reve rerernern errereen eer A Pee Vi trates Wt AOR manaamaan ann nn 
aannamen iiaa ake Laana i dN RAUL arannana RRA IR NTT 


During treatment with Ca-DTPA 





Mean {Range} 
1540 (1300-2076) 
400 (220-430) 
700 (440-860) 
340 (280-480) 

800 (450-1100) 
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did not vary significantly over the period of treat- 
ment (table 3). All five patients had normal plasna 
zinc concentrations before starting on treatment 
„with Ca-DTPA (table 4). Plasma zinc concentrations 
were low in patients 2, 3, and 5 in the first few 
months of treatment with Ca-DTPA. This was 
because the patients could not tolerate the z nc 
sulphate capsules, and was corrected by changing to 
the effervescent zinc sulphate tablets and temp2r- 
arily increasing the dosage to five tablets daly. 
Urinary zinc excretion and plasma zinc concentra- 
tions increased substantially in these three patieats 
when oral zinc supplementation was increased. 


Table 3 Urinary iron excretion in response ta treatment 
with Ca-DTPA 


Duration of treatment 
with Ca-DTPA (months) 


Case Nos 

1 2 3 4d 5 
0 (Control) 0-51 043 076 007 0-07 
1 4-0 6-3 37 34 34 
2 6-4 Tå 49 &ið 2i 
3 18-6 19-8 104 &4 6-9 
4 25-0 266 102 £0 > 
5 20-8 240 * 7-4 5-6 
6 177 34-4 70 7:6 6:7 
7 251 * 60 &-5 * 
8 : 29-3. " €-7 5-6 
9 * . 10-0 76 5-6 
10 bs * + 6-6 7:3 
11 sg ie . 7-1 5-7 
12 ad . . 8-6 5-3 
19 $ + + + 65 


*Not measured. 


Urinary iron excretion (mgl24 hours) 


Subsequently urinary and plasma zinc concentra- 
tions did not vary greatly among the five patients, 
with supplementation of two or three zinc sulphate 
capsules or tablets daily (table 4). Normal zinc 
concentrations are urine 4-5-9-0 pmol/24 hours, 
and plasma 11:5-17 pmol/l. There were no signi- 
ficant changes in plasma copper, caeruloplasmin, 
magnesium, or calcium concentrations during treat- 
ment with Ca-DTPA (unpublished observations). 
All patients with severe hearing loss showed 
substantial improvement in hearing. One patient 
recovered completely after 19 months of treatment 
with Ca-DTPA (fig 3). Improvement was noticeable 
after three to four months on treatment in two other 
patients, the remaining three (including the patient 
mentioned above), making more gradual recoveries. | 
In one patient the delay may have been caused by 
concomitant middie ear infection that required 
several courses of treatment with antibiotics. 


Discussion 


Desferrioxamine is a remarkably non-toxic drug 
with few side effects despite the large doses needed 
over many years. There have been local reactions to 
the drug and few patients develop allergic mani- 
festations, but in most cases desensitisation can be 
successfully undertaken. !? 

In recent years, however, high doses of desfer- 
rioxamine given intravenously or subcutaneously 
have sometimes caused reversible retinal abnormali- 
ties, including cone and rod dysfunction, night 
blindness, field defects, and dyschromatopsia.° ° 
Tinnitus and high frequency sensorineural hearing 


Table 4 Concentrations of zinc in urine (umol/24 hours, and plasma (umolll) during treatment with Ca-DTPA 


Duration of treatment Case No 
with Ca-DTPA (months) l 2 
Urine Plasma Urine  Plesma 

Q (Before treatment with 

Ca-DTPA) 7-2 15-0 6-1 13-4 
1 227 20-8 150 13-4 
2 297 22.2 240 r 
3 445 20-0 os pi 
4 419 22-0 445 9-3 
5 438 * 520 Ta 
6 769 22-1 : 17-3 
7 425 j 720 18-3 
8 sd s 455 17-3 
9 * a * + 
10 x * +4 * 
12 + x * + 
18 * * * * 
19 * * * La 


3 4 5 

Urine Plasma Urine Plasma Urine Plasma 
4-6 16-7 4-3 16-8 5-3 14-1 
142 12-1 214 19-5 51 11-2 
160 5:9 113 16:8 50 14-1 
505 16:7 769 49-2 129 9-4 
366 12-1 306 ha 1002 27-5 
. 11-1 220 : 233 13-4 
340 11-7 * 48-4 167 7 

+ 19-4 4 * 4 » 
264 12-7 197 s 270 * 
320 12-0 - 25-4 333 23-5 
z i 200 s 267 14-6 
2 = 230 23-7 287 13-6 
* + + * 266 13-6 
+ $ x x 12-8 
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Fig 3 Audiograms of case 5 before and after 19 months treatment with Ca-DTPA, 


deficits necessitating hearing aids have also occurred 
in some patients.4 ° Audiometric assessment in the 
present group of 50 patients with homozygous ß 
thalassaemia showed two patients with deafness and 
three patients with severe high frequency hearing 
loss; a further eight had mild asymptomatic hearing 
loss. 

This incidence (26%) of hearing loss is remark- 
ably high, as none of these abnormalities would be 
expected in a group of healthy normal children. 
High frequency hearing loss is a characteristic 
finding in patients receiving desferrioxamine” as 
well as other drugs—for example aminoglycosides. 
Although we cannot be certain it seems probable 
that the asymptomatic high tone ‘dip’ in six of our 
patients was caused by treatment with desferriox- 
amine. Mild ‘low’ tone hearing loss was also found 
in two patients, but the association of this with 
thalassaemia or treatment with desferrioxamine is 
not clear. 

In all five severely affected patients treatment 
with desferrioxamine was stopped and replaced with 
Ca-DTPA. Ca-DTPA is as effective as desferriox- 
amine at inducing iron excretion.’ Our results show 
that iron excretion is maintained during long term 
treatment with Ca-DTPA and serum ferritin con- 
centrations also remained steady despite continued 
blood transfusions, suggesting that Ca-DTPA was as 
effective as desferrioxamine at causing iron ex- 
cretion in the long term. 

Other side effects of Ca-DTPA include chills, 
fever, nausea, vomiting, diarrhoea, pruritis, and 
muscle cramps.'* © Pippard et al'® recently reviewed 
treatment with Ca-DTPA and found that if Ca- 
DTPA was given subcutaneously it was as effective 
as desferrioxamine at chelating iron. They suggested 
that the zinc depletion induced by Ca-DTPA could 


be prevented by giving oral zinc supplements. Our 
present results confirm this, as none of our patients 
developed the well recognised signs of zinc 
deficiency——diarrhoea, apathy, cutaneous lesions, 
or hair loss—-and plasma zinc concentrations were 
maintained within normal limits over prolonged 
periods of treatment. 

In these studies Ca-DTPA given subcutaneously 
was well tolerated. Local irritation and thickening of 
the subdermal tissues cf the injection sites did not 
occur. Oral zinc supplements caused nausea and 
vomiting at first in three of the five patients, but 
these symptoms disappeared as treatment continued 
and the three patients were changed to effervescent 
tablets. It was then possible to maintain plasma zinc 
concentrations within normal limits in all five 
patients despite continued treatment with Ca- 
DTPA. Vitamin C supplements were not given as 
they do not seem to increase iron excretion with Ca- 
DTPA.'° 

We conclude that the auditory toxicity caused by 
desferrioxamine is reversible in at least a proportion 
of patients, that Ca-DTPA in the doses that we used 
does not cause side effects on the cochlea, and that 
Ca-DTPA may be used effectively and safely for 
long term iron chelation. Oral zinc supplements and 
regular estimations of trace elements, however, are 
clearly needed during treatment. 


We thank the United Kingdom Thalassacmia Society for generous 
financial support (MA). 
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The ‘happy puppet’ syndrome of Angelman 


* 
* 


review of the clinical features 


S A ROBB, K R E POHL, M BARAITSER. J WILSON, AND E M BRETT 


Hospital for Sick Children, Great Ormond Street, London 


SUMMARY 


Thirty six children with typical features of Angelman’s syndrome, including global 


developmental delay, ataxia, episodes of paroxysmal laughter, seizures, and microcephaly were 
studied. The series included three sibships of three affected sisters, two affected brothers, and 
two affected sisters, respectively. The facial appearance is characterised by a prominent jaw, a 
wide mouth, and a pointed chin. Tongue thrusting is common. The movement disorder consists 
of a wide based, ataxic gait with frequent jerky limb movements and flapping of the hands. Tone 
is variable in the limbs with normal reflexes, and the plantar responses are usually flexor. The 
syndrome is being diagnosed more often, and attention is drawn to its diagnostic aspects. 


In 1965 Angelman described a disorder affecting 
three unrelated, mentally subnormal children who 
had strikingly similar appearances, with unusual 
jerking movements, brachycephaly, protruding 
tongues, episodes of unprovoked laughter, and 
seizures.’ He remarked on the resemblance of this 
picture to that of a marionette and used the term 
‘puppet children’ to describe the syndrome. Bower 
and Jeavons,” describing two similar children, 
emphasised their happy demeanour and suggested 
that ‘happy puppet’ more aptly described the 
disorder. Further case reports followed.>* but their 
sporadic nature and small numbers suggested a rare 
syndrome. Though Williams and Frias suggested 
that the incidence may have been underestimated,’ 
fewer than 50 cases have so far been reported. 

Since 1981 when Pampiglione'® drew attention to 
a number of unusual electroencephalographic fea- 
tures that had previously been described by Bower 
and Jeavons.” we have identified 36 patients suffer- 
ing from Angelman’s syndrome at the Hospital for 
Sick Children. although the diagnosis was usually 
not made before referral. The correct diagnosis has 
assumed greater importance with the recent reports 
of familial cases!''4 suggesting that—rather than 
being sporadic—-the syndrome may have genetic 
implications., 

This report reviews the clinical features at 
diagnosis of our cases of Angelman’s syndrome and 
by including three sets of siblings stresses the 
importance of genetic counselling. 


Patients and diagnostic criteria 


All patients fulfilled the following diagnostic 
criteria: delayed developmental milestones from 
early infancy; jerky ataxia; head circumference 
below the 50th centile for age; typical facial features 
with prominent lower jaw, wide mouth, and fre- 
quent tongue thrusting; happy disposition, often 
with episodes of paroxysmal or unprovoked laugh- 
ter, and electroencephalographic features as 
described by Boyd et al. 

Most of the patients had had seizures by the time 
of presentation, but these were not a prerequisite 
for the diagnosis. Thirty five of the patients were 
white and one was of east African Asian parentage. 
None of the parents was consanguineous. All 
patients were referred to the Departments of 
Neurology or Genetics at the Hospital for Sick 
Children for investigation of unexplained neuro- 
developmental delay. 


Results 


The series comprised 18 boys and 18 girls aged 
between 18 months and 13 years 6 months at the 
time of diagnosis. There were three sets of siblings 
(three girls, two boys, and two girls); two sibling 
pairs have previously been reported." Pregnancy 
and delivery had usually been normal, with a mean 
birth weight for the group of 3060 g. Subsequent 
growth had usually been normal; there was one boy 
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Figure Facial features of 
four typical patients from the 
series, including (a) two 
brothers with the condition. 
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aged 3 years 1 month whose height and weight were 
just below the third centile for no obvious reason. 
All children had delayed developmental milestones 
noted from infancy. 


FACIAL FEATURES 
The facial features though not pathognomic are 
highly suggestive, and are summarised in the table 
and shown in the figure. Ail patients had wide 
mouths, wide lower faces, rather prominent jaws, 
and pointed chins. Most had thin upper lips and 
bowed upper dentition that may have been caused 
by the frequent tongue thrusting. 

Though most reports have stressed that these 
children have blonde hair and blue eyes, one third of 


Table Main clinical features in 36 children with 
Angelman’s syndrome 


No of 
patients 

Sex: 

Male 18 

Female 18 
Mental retardation 36 
Facial features: 

Wide mouth 36 

Wide lower face 36 

Prominent jaw 36 

Pointed chin 36 

Thin upper lip 32 

Bowed teeth 19 
Colouring; 

Blonde or red hair with blue eyes 24 

Other 12 
Head circumference: 

Below second centile 25 

Second to 50th centile 11 
Seizures 28 
Jerky ataxia 36 
Walking: 

Total 25 

Unaided 18 

Hands held 7 
Speech: 

Less than three words 7 

More than three words 0 
Muscle tone: 

Decreased 7 

Increased il 

Normal 18 
Tendon reflexes: 

Normal 36 

Abnormal 0 
Plantar responses: 

Normal 34 

Equivocal 2 
Computed tomography: 

Normal 15 (of 23) 

Showed mild atrophy 8 (of 23) 
Electroencephalogram abnormal 36 


Our series were dark. Episodes of paroxysmal 
laughter are common, but may not always occur in 
infancy; some of our children (notably one child 
with severe gastro-oesophageal reflux) were miser- 
able and difficult to manage as infants. 


AGE AT DIAGNOSIS 

There may be an evolution of facial features (as seen 
from earlier family photographs) so that below the 
age of one year (when the movement disorder is less 
obvious) clinical diagnosis may be difficult. The 
youngest age at diagnosis was 13 months. Twenty 
one cases (58%)-were diagnosed before the age of 
5 years (median 2-3 years). 


SEIZURES 

Seizures were present at the time of diagnosis in 28 
patients (78%). The mean age of onset was 2 years, 
but most (26, 93%) had developed seizures by the 
age of 4 years. Of the eight patients who had not had 
seizures at the time of diagnosis, seven were aged 
25 months or less; the remaining patient, a girl aged 
13 years 6 months, fulfilled al: other diagnostic 
criteria and also has a sister with Angelman’s 
syndrome who had seizures. 


MENTAL HANDICAP 

All patients were severely mentally handicapped, 
with a particularly profound language deficit. Only 
seven patients could speak any words at all, and the 
maximum number was three. 


MOVEMENT DISORDER 

The movement disorder, present in all, consisted of 
a jerky ataxia affecting all limbs with a wide based 
gait and frequent flapping of the hands. Most 
children learned to walk though this was delayed, 
the earliest age at walking being 19 months. Twenty 
five patients (69%) could walk at the time of 
diagnosis, most having walked between the ages of 
2 and 3 years; of the 11 children who could not 
walk, six were still less than 2 years old and may 
walk later. 


NEUROLOGICAL SIGNS 

Twenty five of the patients (69%) were microcepha- 
lic (head circumference below the second centile), 
and of the remainder none had a head circumfer- 
ence above the 50th centile for age. Muscle tone was 
variable being normal or slightly decreased below 
the age of 3 years; limb tone was mildly increased in 
11 children, 10 of whom were aged over 3 years. 
Tendon reflexes were brisk in these children, but 
normal in the rest. Plantar responses were flexor in 
34 and equivocal in two. 
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INVESTIGATIONS 
The electroencephalograms were abnormal in all 
patients, the abnormalities consisting of generalised, 


rather rhythmic intermediate slow waves at 4-6. 


cycles/second (c/s) and runs of 2-3 c/s actwity 
anteriorly often with discharges. On closure of 
the eyes spikes with 2—4 c/s activity were seen 
posteriorly. Details of these changes are described 
elsewhere.!> Computed tomography of the b-ain 
was normal in 15 of the 23 patients examined and 
showed mild cerebral atrophy in eight. One of the 
scans also showed a small left temporal arachroid 
cyst that was not considered to be of clincal 
importance. 

The results of biochemical screening (including 
estimations of renal and hepatic function, and 
plasma ammonia and amino acid, urine amino acid, 
and organic acid concentrations) were normal, as 
were haematological measurements. After an irter- 
stitial deletion of 15q11-13 was detected in one 
child, reassessment of chromosome preparat:ons 
from 10 further children showed four similar 
deletions.'® 


Conclusion 


The aim of this report was to draw attention to the 
diagnostic features of Angelman’s syndrome, waich 
may be recognised in children presenting with 
unexplained neurodevelopmental delay, and to 
point out that this condition (when specifically 
looked for) is commoner than has been hith=rto 
thought. The combination of the facial features, 
profound retardation, ataxic movement disorder, 
seizures, and happy disposition strongly suggests the 
diagnosis and this may be confirmed by electro- 
encephalographic analysis. The reports of familial 
cases both in this series and in other publications-'4 
highlight the need for accurate recognition of the 
syndrome in order to be able to discuss the 
prognosis and management and to refer the parsnts 
for appropriate genetic counselling. 


We thank Drs Ann Harden and Stewart Boyd for providing 
electroencephalographic data on the patients, and Dr Brian 
Kendall for reviewing the computed tomograms. 
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Acute gastroenteritis in well nourished infants: 
comparison of four feeding regimens 


S P CONWAY* AND A IRESON?} 


Departments of “Infectious Disease and { Dietetics, Seacroft Hospital, Leeds 


SUMMARY ‘Two hundred well hydrated babies of 6 weeks to 12 months of age who had been fed 
on formula feeds and who were admitted with acute gastroenteritis were randomly allocated to 
receive either a standard return to full milk feeds, or immediate full strength feeds with one of 
three milk formulas, HN25, SMA Gold Cap, or Formula S. There were significant differences 
in weight change among the four treatment groups at two and five days, with initial 
weight loss recorded only for the group of babies who were receiving the graded return to full 
feeding. There was no difference in the duration of diarrhoea after admission, nor in the time to 
discharge. Eighteen babies were classified as failures of treatment. None had long term 
complications. Well hydrated infants with acute gastroenteritis may resume full milk feeding 


immediately. 


Acute gastroenteritis is an important cause of 
morbidity among infants in Britain.'* Optimum 
nutritional management of these children is 
controversial.? In 1948 Chung showed better weight 
gain, larger and more solid stools, effective absorp- 
tion of all food elements, and no increase in the 
duration of diarrhoea in infants with acute gastroen- 
teritis treated with early full feeding.4°> Mal- 
nourished children with repeated attacks of acute 
gastroenteritis may enter a cycle of protein energy/ 
fluid electrolyte malnutrition induced by periods of 
enforced starvation during treatment. Early rapid 
and full refeeding can interrupt this cycle without 
causing any deterioration in the diarrhoeal illness,° 
by preventing the fall in intestinal mucosal di- 
saccharidase activity associated with fasting’ and 
potentially helping to maintain the integrity of the 
intestinal mucosa. None the less, many well 
nourished, well hydrated infants in the developed 
world are still fed on oral glucose electrolyte 
solutions for at least the first 24 to 48 hours of their 
diarrhoeal illness. Formula milks and other foods 
are then introduced gradually over periods of two to 
five days. A more rapid return to full feeds for older 
children is now recommended by some, but caution 
is still advised for infants less than 6 months old.? 

Theoretically delayed feeding may avoid the 
- complications of carbohydrate malabsorption, of 
increased fluid loss and systemic acidosis, and of 
food intolerance resulting from the absorption of 
whole protein by the damaged mucosa.’ In practice 


87 


the incidence of carbohydrate malabsorption associ- 
ated with acute infantile gastroenteritis has been 
falling since the introduction of low solute formula 
feeds.!° These are as effective as hypoallergenic 
formulas in preventing sensitisation to cows’ milk 
protein." 

The purpose of this study was to compare rapid 
refeeding with either a standard cows’ milk formula 
feed (SMA Gold Cap), a low lactose formula 
(HIN25), or a soya based milk (Formula S) with 
a period of fasting followed by a gradual re- 
introduction of full strength feeds, in the treat- 
ment of acute gastroenteritis in well nourished 
infants. 


Patients and methods 


Two hundred consecutive babies aged 6 weeks to 12 
months, who had been fed on formula feeds and 
who were admitted with acute gastroenteritis (de- 
fined as the acute onset of watery or extremely loose 
stools with or without vomiting of 14 days duration 
or less and without infection outside the gastrointes- 
tinal tract or other illness) were entered into the 
study from July 1986 to February 1987. 

Each infant was randomised to one of four 
treatment regimens. Group 1 received 24 hours of 
oral rehydration solution (Dextrolyte, Cow and 
Gate), followed by 24 hours of half strength and 24 
hours of three quarter strength SMA Gold Cap 
(Wyeth) before continued feeding with the full 
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strength formula milk. Group 2 received special 
formula HN25 feed (Milupa) until two days after zhe 
stools returned to normal followed—on successive 
days—-by replacement of one, three, and then all 
HIN25 feeds by full strength SMA Gold Cap. Group 
3 continued feeding with full strength SMA Gold 
Cap from the time of admission, and group 4 
continued feeding with Formula S (Cow and Gate) 
from the time of admission. 

Dextrolyte is a prepacked oral rehydration sclu- 
tion containing sodium 35 mmol/l, potassium 13-4 
mmol/l, chloride 30-5 mmol/l, lactate 17-7 mmcl/l, 
and glucose 200 mmol/l. HN25 is a low lactose feed 
with a reduced fat content (table 1)! 

On admission details of the severity and durat on 
of diarrhoea and of any treatment already received 
were noted. The degree of dehydration was assessed 
as absent, 2-5-5%, 5-10%, or 10-15%.” All dery-: 
drated infants were first rehydrated with Dextrolyte 
or intravenous fluids before receiving their assigned 
feeding regimen. The infants in group 1 then 
received a further 24 hours oral rehydration solut on 
as the first stage in their return to full strength fe2d. 
Baby rice was given to those infants who routinely 
received solids to eliminate the possibility oZ a 
variety of solids influencing results. All infants w2re: 
weighed on admission and the percentage weizht 
change noted on days two and five, and at discharze. 

All intake, and stool output and quality, w=2re 
noted by nursing staff. Stools were described as 
constipated, normal soft, curdy, loose, or watery. 
The duration of diarrhoea was defined as 24 hours 
after the last fluid stool, and the severity of: 
diarrhoea as the number of watery or loose stcols 
each day until the diarrhoea stopped. Failure of 
treatment was defined as continued or increased 
severity of diarrhoea with weight loss or deteriorat- 
ing fluid-electrolyte imbalance, or both. Th2se 


Table 1 Composition of infant feeding formulas 


HN25* 


t+Main protein source (content/100 ml) Cows’ milk (2-5 g. 


Fat source (content/100 ml) Vegetable (1:2 g) 


Carbohydrate source (content/100 mi) Banana, rice, 
cornflour, malto- 
dextrin (9-5 g) 


Energy kJ/100 ml 242:7 


SMA Gold Cap 


children were treated with oral rehydration solution 
or intravenous fluids, or both, and with a gradual 
reintroduction of formula milk according to the 
standard regimen used in this hospital. If there was a 
further relapse, a soya or hydrolysed casein formula 
milk (Formula S or Nutramigen) was substituted. 
Stool specimens were examined for Salmonella 
and Shigella (desoxycholate citrate agar), 
Campylobacter (Skirrow’s medium), Escherichia 
coli (MacConkey’s agar), Cryptosporidia (auramine 
carbol fuchsin stain), and for rotaviruses (enzyme 
immunoassay). 

The study was approved by the hospital ethical 
committee and fully informed verbal parental con- 
sent obtained in all cases. The significance of 
differences was assessed by the x’ test, one way 
analysis of variance, contingency table analysis, and 
multiple regression analysis. 


Results 


The characteristics of the 200 babies on admission 
are shown in table 2. One way analyses of variance 
or contingency table analysis, as appropriate, indi- 
cated no significant differences in admission charac- 
teristics among the groups. Three babies in each of 
groups 1 and 2, and four babies in each of groups 3 
and 4, were mildly dehydrated (2-5-5%). One baby 
in group 1, three in group 2, and two in group 3 were 
moderately dehydrated (S-10%); All the other 
babies were clinically well hydrated. Only nine 
babies were below the third centile for weight. 
One way analysis of variance showed significant 
differences in weight change at 48 hours among the 
four feeding regimens (p=0-01). Group 1 babies lost 
weight, and groups 2, 3, and 4 gained weight, the 
greatest change being in babies in group 2. These 
changes remained significant at five days (p=0-05) 


Formula § DHSS guidelines 
for nutrient 


contenti{100 mi 


Cows’ milk-(1-5 g) Soya protein isolate 1-2-2:0 g 
(1-8 g) 
Beef and vegetable Vegetable (3-6 g) 2-3-5-0 g 
(3-6 g) 
Lactose (7-2 g) Glucose syrup (67 g) 48-100 g 
272-0 280-3 272:0-313-8 


*Maximum recommended period as sole source of nourishment is 7 to 10 days. 
tSpecific information on the small amount of protein in HN25 contributed by the banana, rice, and cornflour is not available from the 


manafacturer. 
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Table 2 Admission characteristics of study groups. Figures are given as mean (SD) 


Group 1 

Weight (kg) 6:2 (1-5) 
Age (months) 4-5 (2-6) 
Duration of diarrhoea (days) 5-0 (3-6) 
No of diarrhoeal stools/day 57 (2-7) 
Packed cell volume -037 (-027) 
Plasma sodium concentration (mmol/l) 139 (2-9) 
Plasma potassium concentration (mmol/l) 4-6 (0-5) 
Plasma chloride concentration (mmol/l) 10S (4-2) 
Plasma bicarbonate concentration (mmol/l) 20 (3-2) 
Plasma urea concentration (mmol/l) 3-2 (2-1) 
Plasma creatinine concentration (umol!) 37 (9-8) 
Treatment with oral rehydration solution 

before admission 32 of 50 


There were no significant differences. 


but had virtually disappeared by the time of dis- 
charge when the differences were no longer signifi- 
cant (figure). 

The factors affecting the weight gain after two 
days in hospital were further examined by a multiple 
regression analysis of the gain on the admission 
variables and on the feeding regimen. The coef- 
ficient for the effect of intravenous rehydration is 
significant (p=0-05) and this implies that intra- 
venous rehvdration results in weight gains of up to 
2% more when compared with those not requiring 
intravenous fluids. One baby in group 1 received 
intravenous fluid replacement for 38 hours after 
admission, three babies in group 2 for 25, 26, and 40 
hours, respectively, two babies in group 3 for 21 and 
68 hours, respectively, and two babies in group 4 for 
38 and 60 hours, respectively. These differences are 


106 


104 


% Weight change 
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nS 


100 


0 1 2 3 4 5 
Days after admission 





Group 2 Group 3 Group 4 
6-5 (1-6) 6:26 (1-8) 6-5 (1-4) 
5-5 (2:5) 4-9 (2-9) 4-9 (2-4) 
4:9 (3-7) 5:5 (3-3) 4-3 (3-3) 
6:5 (3-9) 7-0 (4-3) 6:7 (3-7) 

034 (-035) 034 (-042) -034 (-037) 

139 (2-9) 139 (2-7) 139 (4-4) 
4-6 (0-4) 4-6 (0-7) 4-6 (0-53) 

106 (4-0) 106 (4-4) 106 (4-5) 
19 (3:1) 19 (3-8) 20 (3-1) 
3-4 (1-8) 3-5 (2-5) 3-7 (3-9) 

40 (15) 41 (18-7) 38 (14-8) 

29 of 50 27 of 50 29 of 50 


not significant. A mean period of 12 hours (range 
four to 24) was taken for oral rehydration with 
Dextrolyte. 

Differences between the groups in the severity of 
diarrhoea after admission were significant (p=0-05) 
being less in group 2 (mean (SD) 0-8 (1-7) diar- 
rhoeal stools a day) than in group 3 (1-8 (1-5) a day), 
with group 4 (1-4 (1-9) and group 1 (1-6 (1-7)) 
occupying intermediate positions. There was no 
significant difference among the four treatment 
groups in the duration of diarrhoea after admission, 
the mean (SD) times being 64 (53-7), 47 (53-7), 68 
(43-6), and 51 (41-5) hours, respectively, nor in the 
times to discharge, which were 6-9 (3-2), 6-9 (1:9), 
6-9 (2-2), and 7-1 (3-6) days, respectively. Details of 
the gut pathogens identified in the infants’ stools are 
shown in table 3. 


SMA Gold Cap 


Discharge 


Figure Percentage weight change at day 2 (*p=0-01), day 5 (}p=0-05), and discharge (NS). 
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Table3 Results of stool examination for gut pathogens 


Group I Group 2 Group 3 Group 4 


No agent identified 34 37 30 28 
Rotavirus 12 G 11 13 
Salmonella spp 3 1 3 6 
Campylobacter 1 1 2 
Escherichia coli 0 2 4 1 
Rotavirus and E coli 1 G 0 0 
Rotavirus, Salmonella 

spp, and E coli 0 C 1 0 
Total 50 50 50 50 


Two babies in group 1 (one who had rotavirus and 
one in whom no pathogen was identified), eight 
babies in group 2 (one who had Salmonella sp, cne 
whe had rotavirus, and six in whom no pathogen 
was identified), four babies in group three (one who 
had Salmonella species, two who had rotavirus, and 
one in whom no pathogen was identified), and four 
babies in group 4 (one who had Salmonella sp, cne 
whe had E Coli, and two in whom no pathogen was 
identified), were designated failures of treatment. 
There is no evidence that the probability of failure 
of treatment differed among the groups. It may be 
concluded that the observed differences are random 
effects. 

One of the two failures in group 1 settled with a 
second standard return to normal feeding, the other 
on Formula S. Of the eight failures in group 2 six 
tolerated the HN25 well and relapsed only on “he 
introduction of SMA Gold Cap. All of these failed a 
second return to normal feeding but settled wren 
given Formula S or Nutramigen. One baby in grcup 
2 was withdrawn from the trial because of early 
vomiting. This continued when he was given 
Dextrolyte, and in retrospect was probably a re- 
lection of his rotavirus infection. The remain ng 
failure in group 2 was withdrawn because of 
continued diarrhoea and weight loss (200 g in five 
days). Salmonella Worthington was isolated from 
the stools. Moderate diarrhoea continued during 
return to normal feeding, the child being discharged 
thriving but with persistent watery stools at 10 deys. 
Three failures in group 3 settled the second tim2 a 
return to normal feeding was attempted, and one 
required Nutramigen. Three failures in group 4 
continued with profuse diarrhoea despite oral re- 
hydration solution, and required intravenous fluid 
replacement. One failure in group 4 with a history of 
atopy settled only when given Nutramigen. Alle-gy 
to cows’ milk or soya were presumed to account for 
most of the failures of treatment. In our opinion no 
baby had persistent diarrheoa severe enough to 
warrant a small bowel biopsy. Only three failures of 


treatment required intravenous fluids (4% dextrose 
and 0-18% sodium chloride) for 32, 38, and 44 
hours, respectively. Three, 10, and three stools, 
respectively were passed during the period of 
intravenous treatment and on discontinuation of this 
the infants were tolerating full strength feeds within 
33, 80, and 28 hours without any subsequent 
relapse. 

These 18 babies did not differ significantly from 
those successfully treated in weight or age at 
admission, in duration or severity of diarrhoea, in 
packed cell volume, or plasma sodium, potassium, 
chloride, bicarbonate, urea or creatinine concentra- 
tions. None of the babies was dehydrated on 
admission. 

One hundred and seventeen babies received 
treatment with an oral rehydration solution before 
admission. Four of the 18 failures of treatment 
occurred in this group and 14 in the 83 babies who 
had received no oral rehydration solution. Contin- 
gency table analysis indicated significant differences 
in these proportions of failures (p=0-001). 


Discussion 


The continuation of breast feeding is routinely 
recommended in breast fed infants with acute 
gastroenteritis’ and has been shown to be of clinical 
benefit when compared with the use of oral rehydra- 
tion solution alone. It is illogical to advocate 
continued breast feeding on the one hand, and a 
period of fasting and diluted cows’ milk formula for 
non-breast fed infants on the other. Recent studies 
have substantiated the early work of Chung in 
confirming the safety and benefits of early refeeding 
in acute gastroenteritis of childhood.'* *° Reserva- 
tions have been expressed concerning rapid refeed- 
ing in early infancy t6 although delayed recovery 
seems to be restricted to infants who are both young 
and malnourished.!! 1” 

It is probably essential for an infant to be well 
hydrated for rapid refeeding to be successful, so that 
the dangers of prolonged acidosis and protracted 
vomiting are avoided.'® We have shown that well 
nourished, well hydrated infants, most with acute 
mild gastroenteritis, have no need for a gradual 
return to normal feeding. Those infants allocated to 
a rapid refeeding regimen showed better early 
weight gain with no increase in the duration of 
diarrhoea or in the time spent in hospital. All four 
feeding regimens were well tolerated. There were 
no long term complications in any of the 18 infants 
who failed to respond to treatment. 

in northern Europe there is widespread acknow- 
ledgment of the decreasing incidence of lactose 
intolerance,'' 16 which is probably largely a secon- 
dary manifestation of cows’ milk protein 


Acute gastroenteritis in well nourished infants: comparison of four feeding regimens 91 


intolerance.” The results of a study of a non- 
hospital based, less selected population suggest that 
there is no need for routine use of a non-lactose 
formula in the treatment of mild acute gastro- 
enteritis.” Moreover, documented lactose in- 
tolerance invariably responds rapidly to temporary 
omission of lactose from the diet.* Our results show 
better early weight gain in group 2 (HN25), and less 
severe diarrhoea in groups 2 (HIN25) and 4 (Formula 
S), but no difference in either the duration of 
diarrhoea or in time to discharge when compared 
with group 3 (SMA Gold Cap). Modern adapted 
low solute cows’ milk formula feeds are at least as 
effective as a hypoallergenic feeding formula 
(Pregestimil) in preventing sensitisation of the gut." 
Our study confirms the safety of rapid refeeding 
with a standard formula feed. 

One hundred and seventeen of our 200 infants 
had received oral rehydration solution before 
admission, and thus it is not possible to extrapolate 
from our results to discussion of the safety and 
benefits of continued feeding, as opposed to rapid 
refeeding, in acute infantile diarrhoea. It is signi- 
ficant (p=0-001) that 14 of the 18 failures of 
treatment had not received treatment with an oral 
rehydration solution before admission. This may be 
attributed to the beneficial effects of the early 
treatment or alternatively could imply that general 
practitioners are themselves less likely to treat cases 
where the expectation of success is judged to be low. 
None the less, 53 (82%) of 65 babies who received 
no oral rehydration solution before admission and 
who were subsequently allocated to groups 2, 3, or 4 
settled well on a continued feeding regimen. A 
cautious interpretation of our results, however, 
necessitates a 24 hour period of treatment with an 
oral rehydration solution before the resumption of 
full milk feeds. 

Patients who fail to respond to this regimen may 
be given a further 24 hour period of oral rehydration 
solution followed by a standard return to normal 
feeding or rapid feeding with either a soya based or 
hydrolysed casein formula milk. Whenever a special 
formula milk is used, return to normal feeding 
should be supervised. Infants with acute gastroen- 
teritis without signs of clinical dehydration, or after 
rehydration with an oral rehydration solution or 
intravenous fluids, need have little disturbance in 
their normal dietary intake. Full milk feeding may 
be resumed immediately with a rapid reintroduction 
of solids where indicated. 

We thank Dr J Stevenson and Dr H Pullen for permission to study 


their patients and for encouragement and advice, Dr A Baines for 
the statistical analysis, and the nursing staff for their support. 
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Production of interferor. in respiratory syncytial virus 


bronchiolitis 


D ISAACS 


Infectious Disease Unit, Department of Paediatrics, John Radcliffe Hospital, Oxford 


SUMMARY Production of interferon alfa in vitro was significantly teduced during acute 
respiratory syncytial virus bronchiolitis bu~ subsequently returned to normal. Nasopharyngeal 
and endotracheal interferon alfa were detected intermittently and in low concentrations. The 
degree of impairment of in vitro production and poor in vivo production of interferon alfa suggest 
the need for a therapeutic trial of nebultsed or systemic interferon in acute bronchiolitis. 


Infection by respiratory syncytial virus is one of the 
main causes of infant morbidity and mortality 
throughout the world causing annual wirter 
epidemics of bronchiolitis with or without pneurmo- 
nia, yet comparatively little is known about the 
mechanisms of resistance to—and recovery from- 
infection. Maternal antibody does not completely 
protect against infection and some of the most 
severe infections occur in infants with the higkest 
titres of passive antibody. Pre-existing secretory 
antibody in adults correlates with protection? out 
there is no good evidence of similar protection in 
infants, although the appearance of secretory BA 
correlates with falling titres of virus in infecced 
infants.* 

Local production of interferon is an important 
defence mechanism in many respiratory virus injec- 
tions, and may limit viral replication until other host 
defence mechanisms (such as local and systemic 
antibody production) are activated. Little or no 
nasal interferon is produced in respiratory syncy-ial 
virus infection compared with other respiratory 
virus infections.” © Nevertheless, respiratory symcy- 
tial virus is acutely sensitive to interferon in vitro’ 
and evidence of poor interferon production suggests 
a disease in which the therapeutic use of interferon 
could be envisaged. The aim of the present study 
was to examine further the production of interferon 
in vitro and in vivo in infants with respiratory 
syncytial virus bronchiolitis. 


Patients and methods 
The index group comprised 64 infants aged 2 weeks 


to 12 months with a clinical diagnosis of bronchioktis 
according to the criteria of Court,® with or without 


92 


radiological evidence of pneumonia. All were con- 
firmed as positive for respiratory syncytial virus by 
indirect immunofluorescence on nasopharyngeal 
secretions using a bovine antiserum against respira- 
tory syncytial virus (Central Public Health Labora- 
tory) and a fluorescein conjugated antibovine anti- 
serum (Wellcome). Patients were classified by 
severity of disease into the following groups accord- 
ing to the amount of treatment they needed while in 
hospital: group I—oral feeds; group H—nasogastric 
feeds; group III]—nasogastric feeds and supple- 
mental oxygen; group [V—intravenous fluids and 
supplemental oxygen; and group V—artificial 
ventilation. 

The index group were studied as soon as possible 
after admission to hospital (acute) and at least two 
weeks after clinical recovery (convalescent). The 
control group comprised age matched infants in 
hospital for non-infectious conditions, mainly car- 
diac or surgical patients. 

Venous blood was obtained from the index group 
during the acute phase and during convalescence, 
and from the healthy controls, and heparinised. 
Peripheral blood mononuclear cells were obtained 
by separation on ‘Ficoll-Paque’ (Sigma), washed 
and resuspended at 1<10°/ml in RPMI and 10% fetal 
calf serum, 60 ug/ml penicillin, 100 ug/ml strepto- 
mycin, and 300 ug/ml glutamine. Then 210° cells 
were incubated in 5% carbon dioxide with 50 hae- 
magglutinating units of Newcastle disease virus (a 
potent in vitro stimulator of interferon alfa produc- 
tion) for 24 hours. A further 210° cells were in- 
cubated in 5% carbon dioxide for seven days in the 
presence of 50 ul phytohaemagglutinin (Wellcome) 
to stimulate production of interferon gamma. Super- 
natants were frozen at —70°C until assayed. 
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Nasopharyngeal secretions were obtained from 
index patients (serially when possible) during the 
acute phase of the infection by suction using a mucus 
aspirator and trap (Vygon) at the same time as 
routine nasal suction was being carried out. Endo- 
tracheal secretions were obtained from infants 
requiring artificial ventilation using the same mucus 
aspirator and a thin catheter. 

Whenever possible serial tenfold dilutions of the 
nasopharyngeal or endotracheal secretions were 
made in phosphate buffered saline and 0-2 ml 
duplicate dilutions inoculated on to monolayers of 
HEp2 cells. These were grown in roller drums at 
33°C for two weeks or until the typical cytopathic 
effect developed. The titre of respiratory syncytial 
virus in a specimen was taken as the reciprocal of the 
highest dilution in which the cytopathic effect was 
seen. Supernatants from the original secretions, 
diluted 5-10 times in phosphate buffered saline A, 
were frozen at —70°C until assayed for interferon. 

In vitro mononuclear cell culture supernatants, 
and supernatants from nasopharyngeal and endo- 
tracheal secretions, were assayed for interferon alia 
and interferon gamma with separate highly sensitive 
and specific immunoradiometric assays (Boots 
Celltech). 

Statistical analysis was by Student’s ¢ test and x° 
testing. Informed parental consent was obtained 
and the study was approved by the central Oxford 
research ethics committee. 


Results 


Peripheral blood mononuclear cell interferon alta 
production in vitro was significantly lower in the 64 
patients with acute respiratory syncytial virus infec- 
tions than in the 21 control subjects (geometric 
mean (1 SD) 26-8 (6-5—-109-6) compared with 138-9 
(23-6-818-5) IU/ml, p<0-001) (fig 1). This was not 
caused by a primary defect in in vitro production of 
interferon alfa, because production of interferon 
alfa was normal in 22 of the patients with respiratory 
syncytial virus when they were convalescent 
{geometric mean (1 SD) 166-6 (55-6-500) IU/ml, 
p<0-001 compared with the patients with acute 
infections but not significantly different from the 
control subjects). There was no correlation between 
severity of disease and in vitro production of 
interferon alfa (fig 2). 

There was no difference between in vitro produc- 
ton of interferon gamma by 41 patients during acute 
respiratory syncytial virus infection (geometric 
mean (1 SD) 39-3 (8-0-193-1) IU/ml), 14 convales- 
cent patients (38-5 (8-3-179) IU/ml), and 20 control 
subjects (39-7 (5-7-277-3) IU/ml). 

Interferon alfa was detected in 52 (45%) of 115 


nasopharyngeal samples tested. It was generally 
present in small amounts (geometric mean titre 
(1 SD) 3-6 (1-1-11-3) TU/ml), although occasional 
high titres (one of 80 and one of 85 IU/ml) were 
recorded. Only single samples were available from 
50 patients: 21 (42%) were positive with a geometric 
mean titre of 2-9 IU/ml. Multiple samples were 
available from 21 (more severely ill) patients, and 
of the 65 samples tested 31 (47-8%) contained 
interferon alfa at a geometric mean titre (1 SD) of 
4-1 (1-4-11-8) [U/ml with a range of 1-20 IU/ml. 
Interferon alfa was intermittently detected in serial 
samples from a number of infants with severe 
bronchiolitis, and its presence or absence correlated 
poorly with the detection of the virus. Overall there 
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Fig 1 Jn vitro interferon alfa production by peripheral 
blood mononuclear cells from 64 infants with acute 
respiratory syncytial virus (RSV) infection, 22 convalescent 
patients, and 21 control subjects. Wide bars=geometric 
mean, narrow bars=I SD; **p<0-001. 
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Fig2 In vitro interferon alfa production by peripheral 
blood mononuclear cells from infants with acute respiratory 
syncytial virus infection according to disease severity. Wade 
bars=geometric mean, narrow bars=1 SD. There was n> 
significant differences among the groups. 


was no significant correlatian between interferon 
alfa titres and titres of respiratory syncytial virus in 
nasopharyngeal secretions in which either interferon 
alfa or virus were detected (fig 3). In only one of the 
seven endotracheal aspirates tested was interferon 
alfa detected (titre 5 [0/ml). Interferon gamma was 
not detected in any of 16 nasopharyngeal and seven 


endotracheal samples tested. 
Discussion 


A number of features of respiratory syncytial virus 
infection are poorly understood. Mechanisms of 
resistance to and recovery from infection in infants 
are not clear, but neither serum antibody nor 
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Fig3 In vitro interferon alfa titres and log respiratory 
syncytial virus titres on nasopharyngeal secretions from 
infants with acute respiratory syncytial virus bronchiolitis. 
Respiratory syncytial virus log titre is the reciprocal of 
greatest dilution that caused a cytopathic effect on HEp2 


cells. Small numbers represent multiple superimposed 
values. y=7-0349-0-5507x, NS. 


secretory antibody titres correlate well with protec- 
tion or recovery. Cell mediated immunity (in the 
form of respiratory syncytial virus specific cytotoxic 
T cells) may be important in recovery and can 
sometimes be detected in the peripheral blood of 
even young infants.” There is a honeymoon period 
of six weeks after birth when infection and severe 
disease are unusual, but after this period almost 
all exposed infants become infected and about 
40% develop lower respiratory tract infections. 
Reinfections in childhood and into adult life, 
although successively milder, are common.'! Up to 
30% of infants with respiratory syncytial virus 
bronchiolitis later develop asthma, and the mechan- 
ism may be altered antigen presentation to the lungs 
after structural damage by respiratory syncytial 
virus. The new antiviral agent, ribavirin, has promis- 
ing activity against respiratory syncytial virus but 
morbidity and mortality of severe respiratory syncy- 
tial virus infection remain high and it has not yet 
been shown whether ribavirin can reduce these. ' 
The results of this study, and those of Hall et al? 
and McIntosh, suggest that it is unlikely that 
production of interferon alfa is an important in vivo 
mechanism for preventing or ameliorating respira- 
tory syncytial virus infection. It is not understood 
why respiratory syncytial virus is such a poor inducer 
of interferon alfa, but this has now been shown both 
in vivo and in vitro.'* We have also shown that there 
is significant but reversible impairment of the ability 
of mononuclear cells from infected infants to pro- 
duce interferon alfa in vitro in response to a 
standard viral stimulus. Newcastle disease virus, a 
paramyxovirus, was deliberately chosen because it is 
similar to respiratory syncytial virus. Although the 


Production of interferon in respiratory syncytial virus bronchiolitis 95 


degree of impairment of production of interferon 
alfa could net be associated with the severity of the 
d:sease, it may well be an important sign of the 
transient suppressive effect of respiratory syncytial 
virus infection on interferon production. 

Natural or recombinant interferon alfa has little 
or no therapeutic effect on respiratory virus infec- 
tions when given intranasally or systemically after 
infection is established.}* This is probably because 
respiratory viruses are generally potent stimulators 
of local, nasal, and sometimes serum production of 
interferon,’ ° which may already be maximal by the 
tame treatment with interferon can be started. 

On the other hand, interferon alfa can be given 
prophylactically to prevent respiratory infections. 
Two recent studies have shown that an intranasal 
spray of interferon taken prophylactically by the 
femily contacts of an index case with a cold, 
protected the contacts against developing colds 
caused by rhinoviruses, though not against infec- 
tions due to parainfluenza, influenza, coronaviruses, 
or Mycoplasma pneumoniae. 

If the possible use of interferon against respira- 
tory syncytial virus infection is to be considered 
there are two likely approaches: to use a nasal spray 
prophylactically in infants in contact with a cold 
(contact prophylaxis) or to use interferon to treat 
infants with established bronchiolitis (therapeutic 
use). Respiratory syncytial virus infections are 
generally introduced into the family by a 
schoolchild'' so that it is theoretically possible to 
g.ve an intranasal spray to parents to be given to a 
baby (perhaps any infants less than 6 months old or 
those at high risk of severe respiratory syncytial 
virus infection) when another family member de- 
velops a winter respiratory infection (contact 
pzophylaxis). Current intranasal preparations have, 
h>wever, caused considerable local toxicity in adults 
leading to nasal irritation, hyperaemia, bleeding, 
aad ulceration’ t6 and it is likely that drops or 
sprays would be poorly tolerated by babies. 

There is good reason to suspect that interferon 
might be successful in treating respiratory syncytial 
v:rus infection, even when infection is established. 
Local nasal production of interferon alfa is high 
during most respiratory virus infections but low 
during respiratory syncytial virus infection. 6 We 
have now shown that mononuclear cells from infants 
with respiratory syncytial virus bronchiolitis produce 
significantly less interferon alfa than cells from 
control subjects or cells from infants recovered from 
respiratory syncytial virus, suggesting a suppressive 
eifect on production of interferon alfa by respiratory 
syncytial virus. On the other hand, respiratory 
syncytial virus is extremely sensitive to the action of 
interferon in vitro.’ The combination of a virus that 


does not induce production of interferon but which 
is highly sensitive to its action—as in respiratory 
syncytial virus bronchiolitis—would seem ideal for a 
therapeutic trial of interferon. Because the main 
damage is occurring in the bronchioles nebulised 
interferon is likely to be the most effective form, and 
there is already evidence that nebulised interferon is 
well tolerated by adults." 
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Growth and: other factors affecting peak expiratory 
flow rate 


J W K CARSON,* H HOEY,*t AND M E H TAYLOR*t 
*National Children’s Hospital and Department of Paediatrics, Trinity College, Dublin 


SUMMARY By means of a simple questionnaire and measurements of height, weight, and peak 
expiratory flow rates 3061 children from crty and rural populations were studied. Children with 
asthma or other respiratory diseases had lcwer peak expiratory flow rates, and younger children 
living in rural areas had higher rates. In 2828 healthy children the peak expiratory flow rate 
increased with age, height, and weight. There was an increase in the slope of this line for both age 
and height-——at 12 years and 145 cm in girls, and at 14 years and 155 cm in boys. This continued 
for two to three years and 15 cm, respectively, before it declined. Previous surveys have obscured 
this change associated with height by reporting small numbers and using linear regression 
analysis. This type of analysis can underestimate the mean peak expiratory flow rate of small 
children by half to one standard deviaticn. A centile graph against age is recommended to 
describe normal values and their differemces. 


Tke Wright peak flow meter’ is a practical and 
common way of measuring peak expiratory How 
rate. It is easy to use, even for 3 to 5 year old 
children.* Lunn measured peak expiratory flow rate 
(PEFR) in over 3000 children,’ but his study was 
limited to city children aged 6 to 11 years; unheclthy 
children were not excluded and local air pollittion 
was high.* Other studies in normal children have 
been small and largely confined to city populations.>? 
We report the results of a study comprising Dver 
3000 children aged 4 to 18 years drawn from >oth 
city and rural populations. 


Subjects and methods 


Children at school in the city of Dublin (population 
about 800000), and smaller centres (population 
5000-15 000) within 60 miles of Dublin, were 
surveyed with their parents’ consent. A questionnaire 
was distributed to the parents enquiring about 
chronic illnesses (table 1). Height was assessed with 
a portable stadiometer by the same investigator 
throughout the study. Weight in underclothes was 
measured with an electronic balance. PEFR was 
measured with a Wright flow meter. Four meters 
were used and were calibrated by one cf the autaors 
against the manufacturer’s submaster meter which is 
used to calibrate all new meters before issue. After 
the method had been shown to a group of five 
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children, each child had two or three practice blows, 
before three test blows done standing up with the 
neck held vertically and the tube of the meter held 
horizontally. The highest value reached was taken as 
the PEFR for that child. Social class was assessed 
according to the Registrar General’s classification. '° 


Results 


A total of 3061 children, 1528 boys and 1533 girls 
aged 4-19 years, were included in the analysis. 
Heights were not available for 79 children due to a 
fault in the stadiometer, and 233 children were 
excluded from the analysis of healthy children 
because of a chronic illness (assessed by the question- 
naire), or an upper respiratory tract infection at the 


Table 1 Questionnaire completed by parents 


Does your child have: Please tick: 
Yes 0 
1 Asthma ( 


2 Chronic chest infection { 
3 Coeliac disease (on gluten free diet) ( 
4 Chronic kidney disease { 

( 


Sweet” Sarma! a” S” 


5 Other long term illness requiring 
regular hospital attendance: 


) 


Please name illness 


AAP H METERED Eee REE EERE 
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time of study. Eighty seven boys and 49 girls had 
asthma (4:4% of the total) (table 2), and 63 (35 boys 
and 28 girls) had no asthma but either chronic chest 
infections, atopic symptoms, or an upper respiratory 
tract infection at the time of the study; 34 (11 boys 
and 23 girls) had other non-respiratory chronic 
illnesses. There was no predisposition to ill health in 
any social class. Asthma was commoner in the 1550 
city children (5-1%) than in the 1511 rural children 
(2-8%) but this difference was not significant. 
Children with asthma had a mean PEFR 
18-4 Vminute lower than the healthy children 
(p<0-001). Those with other respiratory diseases 
had a mean PEFR 37:3 I/minute lower than the 
healthy children (p<0-001). Overall, rural children 
hada significantly higher mean PEFR (+3-8 I/minute) 
than those living in the city (p=0-032). Similar 


Table 2 Distribution by age and height of 135 asthmatic 
and 2847 non-asthmatic children 


Asthmatic Non-asthmatic 

Age (years): 
4-5 0 20 
5-6 3 193 
6--7 7 194 
7-8 7 218 
8-9 18 237 
9-10 13 194 
10-11 10 181 
11-12 15 223 
12-13 8 168 
13-14 11 216 
14-15 12 227 
15-16 7 199 
16-17 7 196 
17-18 7 207 
18-19 10 174 

Height (cm): 
~ 0 1 
95-100 0 3 
100-105 0 42 
105-110 3 86 
110~115 2 151 
115--120 6 173 
120-125 10 206 
125-130 10 215 
130-135 19 214 
135~140 8 183 
140-145 11 149 
145-150 13 147 
150--155 15 192 
155-160 5 244 
160-165 4 254 
165-170 15 219 
170-175 3 164 
175-180 7 127 
>180 4 77 


Values are greater than lower limits and less than or equal to upper 
limits for each zroup. 


analysis for children under 12 years, however, 
showed a greater difference (mean+15-0 minúte 
for rural children), but in those over 12 years old 
rural children had a lower PEFR (mean —8:0 
1/minute) than those living in the city. 

Multilinear regression analysis of PEFR against 
the following independent variables was done: 
height, age and weight, rural dwelling, social class, 
asthma, other respiratory disease, and other non- 
respiratory chronic disease (table 3). PEFR was not 
significantly associated with social class (whether 
taken as individual social classes or divided into two 
groups, manual and non-manual) or to non-respira- 
tory chronic disease. Height, weight, age, and sex 
had a significant effect on PEFR (p<0-001). Linear 
regression analysis on the groups studied are shown 
in table 4. 

There were 2828 healthy children, 1395 boys and 
1433 girls, and the distribution of children by age is 
shown in table 5. The values for mean, standard 
deviation, and centiles of PEFR in age, height and 
weight groups are shown in tables 5, 6, and 7. 
Among girls there was a significant increase in the 
slope of the PEFR/age line at 12 years, which 
continued for two years (fig 1). A similar increase 
was seen in the slope of the PEFR/height line 
starting at 145 cm and continuing for 15 cm (fig 2). 
In both cases the change in slope was significant 
(p<0-0001). There was little increase in PEFR after’ 
this among girls. Among boys this change occurred 
at 14 years and at 155 cm, and continued for similar 
periods (fig 1 and 2). There was continued increase 
in PEFR among boys up to 19 years of age. 

When the healthy rural children were compared 
with city children of the same height (table 8) the 
boys had higher PEFRs up to a height of 145 cm, 
and the girls from rural areas had higher PEFRs up 
to a height of 165 cm. In the group from the rural 
areas, the smaller girls had similar or higher PEFRs 
to the boys up to a height of 165 cm. When a similar 
comparison was made grouping the children by age 


Table 3 Multilinear regression analysis of 2982 children 
with accurate details on all variables 


Variable Regression p Value 
coefficient (two tailed) 
Intercept ~ 143-8 <0-001 
Height +1-91 <0-001 
Weight +224 <0-001 
Age +11-01 <0-001 
Male sex +20°6 <0-001 
Asthma ~18°4 <0-001 
Other respiratory disease —37°3 <0-001 
From rural area +3-81 0-032 
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Table 4 Linear regression analysis of PEFR against height 


a b No Correlation Standard error 
of children coefficient of the estimate 
Healthy* 
All ' 
[Boys 5-5985 —439.78 1395 0-9151 56-75 
| Girls 5-1903 —390-58 1357 0:9053 47-24 
Country 
[Boys 5-2416 —388-85 706 0-9086 55-68 
| Girls 4-9363 —343-42 641 0-9072 44-83 
City 
JBoys 5-9674 —493-88 689 0-9230 56-65 
| Girls 5-5611 —454-38 716 0:9165 46-11 
Healthy and unhealthy* 
City 
{Boys 5-9419 ~—492:55 771 0-9193 57-67 
[Girls 5-5551 —454-48 779 0-9145 46°74 
Healthy boys and girls together? 
City 91-3 65-858 1405 0-9213 52-32 
All healthyt 
{Boys 0-006760 1-5585 1395 0:9213 0-06564 
{Girls 0-007225 1-4883 1357 0-8985 0-06845 


*PEFR=ax (height in cm)+b; tPEFR=ax(height in metres)’+b; flog PEFR=axheight+b. 
Table 5 Peak expiratory flow rates by age in centile: for 2828 healthy children 


Age Sex No of Mean (SD) Peak expiratory flow rate at: 
(years) children peak expiratory 
flow rate for 97th 90th 50th 10th 3rd 
gach group centile centile centile centile centile 

4-5 M 8 207 (58) 290 290 180 125 125 
F 12 162 (52) 280 215 155 110 105 
5—6 M 91 195 (41) 275 250 195 140 130 
F 88 180 (35) 260 225 180 135 125 
6-7 M 97 217 (39) 290 270 215 165 145 
F 91 198 (38) 270 250 195 150 115 
76 M 102 242 (43) 320 305 240 190 170 
F 109 231 (37) 295 280 230 185 155 
8-9 M 112 276 (45) 350 330 280 210 195 
F 119 258 (39) 350 320 250 215 200 
9-10 M 90 306 (49} 390 375 300 245 205 
F 98 290 (39) 345 340 285 © B5 215 
10-11 M 79 325 (45) 405 380 335 250 235 
F 95 305 (42) 375 355 300 245 235 
11-12 M 100 353 (48} 425 405 355 290 245 
F 115 333 (47} 410 385 335 265 250 
12-13 M 88 377 (47} 485 430 375 310 300 
F 103 369 (493 450 435 370 305 275 
13-14 M 116 404 (60) $25 495 405 330 300 
F 109 421 (48) 505 490 425 355 340 
14-15 M 100 450 (64) 570 535 445 365 335 
F 135 440 (46) 520 500 440 385 355 
15-16 M 107 499 (72) 615 595 505 400 340 
F 93 448 (51) 545 510 450 385 350 
16-17 M 101 552 (63) 650 620 565 475 400 
F 97 460 (45) 550 525 455 400 390 
17-18 M 109 569 (66) 695 640 570 480 430 
F 94 468 (49% 550 525 475 405 370 
18-19 M 95 602 (64) 720 690 605 515 485 
F 75 478 (47) 555 535 485 420 380 


Figures given as unsmoothed values. Values are greater thaa lower limit and less than or equal to upper limit for each group. 
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Table 6 Peax expiratory flow rates by height for 2752 healthy children. Figures are shown for boys/girls 








Fueight No of Mean (SD) Mean peak expiratory flow rate at: 
fan} children peak expiratory 
flow rate for 90th 50th 10th 
each group centile centile centile 
90-95 1/0 131/0 (00) 0/0 0/0 0/0 
95~100 1/2 170/188 (0/54) 0/0 0/0 0/0 
100-105 18/22 168/161 (30/35) 210/190 165/175 125/115 
105-110 41/41 193/174 (37/44) 240/215 190/170 145/125 
110-115 65/79 206/194 (40/37) 255/240 205/195 160/155 
115-120 79/86 222/214 (44/46) 260/260 210/210 185/160 
120-125 95/106 250/244 (42/41) 305/290 250/240 195/195 
125-130 90/116 269/273 (43/43) 320/335 270/270 210/220 
130-135 96/112 297/299 (49/51) 355/360 305/290 240/235 
135-140 80/94 326/308 (41/44) 385/360 330/305 265/250 
140-145 77/67 344/332 (41/52) 390/395 350/335 280/265 
145-150 87/57 365/370 (38/52) 415/440 365/370 310/305 
150-155 89/98 382/409 (53/48) 455/475 380/419 315/345 
155-160 71/167 412/443 (54/46) 485/510 415/445 345/385 
160-165 75/171 469/457 (7251) 575/520 460/460 395/390 
165-170 111/99 514/470 (77/48) 605/525 515/470 420/405 
170-175 129/30 545/484 (69/47) 635/525 545/490 455/420 
175-180 118/8 568/493 (69/53) 660/0 570/0 485/0 
=180 72/2 584/474 (69/6) 675/0 585/0 510/0 
Figures given as unsmoothed values. 
Table 7 Peak expiratory flow rates, by weight for 2828 healthy children. Figures are shcwn for boys/girls 
Weight No of Mean (SD) Mean peak expirator, flow rate at: 
(<g) children peak expiratory 
flow rate for 90th 50th 10th 
each group centile centile centile 
<15 2/2 179/163 (67/19; 0/0 0/0 0/0 
15-20 103/108 191/185 (38/47) 250/235 190/180 145/130 
20-25 197/221 237/225 (43/47 290/280 235/225 180/165 
25-30 183/202 287/274 (52/46) 355/335 290/270 220/215 
30-35 143/135 328/318 (50/50) 390/385 335/310 255/255 
35-40 121/113 370/347 (48/49) 430/400 365/355 310/275 
40-45 98/113 391/400 (51/53) 455/470 385/400 335/330 
45-50 80/148 430/431 (69/53) 5157/505 430/430 340/365 
50-55 97/159 480/449 (70/48) 575/510 485/445 400/390 
55-60 106/114 526/465 (70/52) 605/525 535/470 425/405 
60-65 107/70 551/471 (72/48) 630/520 560/475 445/410 
65-70 78/31 592/471 (63/38) 685/510 590/470 520/425 
70-75 46/13 589/486 (65/52) 680/0 585/0 505/0 
75-80 18/3 553/480 (73/47\ 645/0 540/0 440/0 
80-85 9/0 610/0 (71/0) 0/0 0/0 0/0 
=85 7/1 610/464 (71/0) 0/0 0/0 0/0 


Figures given as unsmoothed values. 


instead of height, however, there was little difference 
between the rural and city children. 


Discussion 


Qur results confirm that children with respiratory 
disease have lower values of PEFR than normal 
children. Those children with respiratory disease but 
no history of asthma had a particularly low mean 


PEFR, which suggests that some of these children 
had asthma and were not getting appropriate 
treatment." 

Although our study stowed a significantly higher 
mean PEFR in the rural children, this difference was 
greater among the children under 12 years. The 
inclusion of older rural children as boarders in the 
city secondary schools may have increased the level 
of PEFR in these older age groups, but we have no 
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centile lines (unsmoothed values). 
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Fig2 Peak expiratory flow rate and height, 10th and 59th 
centile lines (unsmoothed values). 


record of the numbers of rural boarders in city 
schools. Air pollution may have been another 
factor. 

The median smoke levels in Dublin at the time of 
the study were between 25-80 pg/m>.’* In Sheffield 
(where Lunn’s study was carried out) the mean daily 
figures in the winter 1965-6 were 97-301 pg/m.“ 
The lower air pollution and the inclusion or rural 
children boarding in city schools in the present study 
may account for the higher PEFR values in the city 
children when compared with the results from 
Sheffield and with the other studies of city children 
in the 1960s (table 9). In addition the Sheffield study 
did not exclude unhealthy children. 

When the results of the study by Godfrey et al’ 
are compared with our results for city children 
analysed in the same way (linear regression) the 
results are similar in the younger children (table 9). 
There is good correlation for the girls throughout, 
and for boys below 135 cm in height. Above this, the 
difference increased from 21 to 45 I/minute. Not all 
the differences can be satisfactorily explained. 
Factors such as smoking by the children or their 
parents were not assessed in either study. Genetic 
differences as shown by measurement of lung 
volumes of children of different races? may also be 
a factor. 

In this study the centile method of analysis gives a 
much higher mean value for PEFR in small and tall 
children than linear regression. Linear regression 
might give a poor estimate of central tendency at the 
extremes of the data and would also conceal the 
peripubertal acceleration. The linear regression 
method underestimates the PEFR in small children 
by 30 minute for boys and 19 I/minute for girls. 
These differences are close to one standard deviation 
for boys and half a standard deviation for girls. 
There are similar but smaller differences among 
taller children, where the regression analysis under- 
estimates the value for boys and overestimates the 
value for girls (table 9). Smoothing for centile lines 
also has the disadvantage of concealing the peri- 
pubertal acceleration. 

In other smaller studies the results have been 
presented as a linear correlation with height” or as 
an exponential of height.’ ° The PEFR/height graphs 
of Nairn et al? showed a similar pattern to our 
results, but they used a linear regression analysis 
relating PEFR to height as have many studies of 
forced expiratory volume in one second,’ which 
have shown a similar pattern in their graphs. 1 

This is the largest study of PEFR in healthy 
children so far reported. The results show that 
changes take place in PEFR about the time of 
puberty but are not in phase with other growth 
changes. These changes have been obscured in 


Growth and other factors affecting peak expiratary flow rate 101 


Table 8 Mean peak expiratory flow rates of 2752 healthy children by height and where they lived. Figures are shown for 
beysigirls 


Height Children living in city (n= 1409) Children living in rural areas (n=1343) Difference between 
(cn) a tt $I mean peak expiratory - 


No of children Mean peak No of children Mean peak flow rate in rural 
expiratory expiratory and city children 
flow rate flow rate 

90-95 1/0 131/0 0/0 0/0 0/0 
95-100 1/2 170/188 0/0 0/6 0/0 
100-105 5/8 155/135 13/14 173/175 18/40 
105--110 18/18 173/159 23/23 208/186 35/27 
110-115 30/40 197/180 35/39 213/209 —2/41 
115-120 39/41 223/192 40/45 221/233 22/34 
120-125 37/50 236/226 58/56 258/260 11/29 

125-130 42/47 263/256 48/69 274/285 11/29 
130-135 45/50 289/276 51/62 305/316 16/40 
135-140 38/48 323/292 42/46 328/325 ‘5/33 
140-145 41/44 342/322 36/23 346/350 4/28 
- 145~150 42/33 365/357 45/24 365/387 0/30 
150-~-155 43/64 386/405 46/34 378/417 —8/12 
155-160 35/98 421/438 36/69 404/449 —17/11 
160-165 46/89 475/454 29/82 460/459 —15/5 
165-170 55/64 517/470 56/35 511/470 —6/0 
170-175 63/17 555/482 66/13 535/487 —20/—5 
175-180 64/3 581/485 54/5 553/498 —28/13 
>180 46/2 593/474 26/0 568/0 —25/0 


Table 9 Expected values of PEFR for given height according to different sources and methods of analysis (boys/girls) 


Total Height (cm) 
No 
105 115 135 155 170 
This study 
All healthy 
Centile chart 2752 178/173 208/203 318/298 400/428 530/480 
Linear regression 2752 148/154 204/206 316/310 428/414 512/492 
Healthy in rural areas* 1347 162/175 214/224 31323 424/422 502/496 
Healthy in cities* 
This study 1405 133/130 192/185 312/296 431/408 521/491 
Godfrey et al” 382 132/132 185/185 291/290 397/296 476/475 
Murray and Cook? 220 120/144 178/191 290284 404/377 490/447 
Weng and Levison® 139 139 185 283 381 454 
(boys and girls combined) 
Healthy and unhealthy in cities* 
This study 1347 131/128 191/184 310/295 428/407 518/490 
Lunn? 3556 — 175/167 254/251 = — 
Healthy in cities (boys/girls combined) 
This study 1405 172 205 290 406 514 
Bjure et al? 214 — 206 274 365 451 


*Linear regression; tlinear regression based on height in m’. 


previous studies by the types of analysis used. The 
timing of the increase in the slope of the PEFR 
- against age, height, or weight lines may depend on 
the timing of puberty, and this varies in different 
countries. The mean (SD) age of menarche for Irish 
girls is 13-5 (1-3) years.'® In the girls in this study the 
spurt in PEFR overlaps the menarche, and so 
follows the height spurt that normally precedes the 
menarche. 


In view of these findings we suggest that a ‘centile 
chart’ approach to normal values of PEFR is a more 
appropriate representation of normal values than 
the conventional straight line graph usually used for 
children. A centile chart is the accepted method of 
presenting normal values for height and weight, and 
it seems sensible to apply it to pulmonary function as 
well. Charts of PEFR for age (figs 3 and 4 based on 
table 5) rather than height are probably more 
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girls (smoothed values). 








convenient for rapid reference in an accident and 
emergency department or a busy general practice 
when accurate heights are not readily available. 


We thank the children, their parents, and their teachers whose 
cooperation was essential for the completion of this study, as well 
as our many helpers in the National Children’s Hospital and Trinity 
College, Dublin. 
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School holidays and admissions with asthma 


J STORR AND W LENNEY 


Royal Alexandra Hospital for Sick Children, Brighton 


SUMMARY The admission rate for asthma at a children’s hospital was studied over an 11 year 
period. Admissions varied unpredictably over periods of a few days, but there was a repeated 
yearly pattern of peaks and troughs with an interval of several weeks. The short term variation 
could be attributed to chance effects alone, excluding any important role for short term 
influences—for example, weather changes—in precipitating asthma admissions. There was a 
definite association between the longer term variation and school holidays. The admission rate 
fell during holidays and there were two or more peaks during terms. The pattern is consistent 
with a largely viral aetiology for asthmatic attacks throughout the year. We postulate that school 
holidays disrupt the spread of viral infections in a community, with synchronisation of subsequent 
attacks. Travel during holidays may facilitate acquisition of new viral strains by the community. 


The number of admissions of children with asthma is 
seasonal,! * with a large peak in autumn and a 
smaller peak in spring; the spring rise coincides with 
the hay fever season.? * Before the autumn rise is an 
August fall,’ which suggests a possible link with the 
school summer holidays. The sharp rise in Septem- 
ber occurs after mould spore and pollen counts have 
plateaued,? but before the main winter rise in 
respiratory tract infections. This is probably a 
combined mechanism of viral infection and in- 
creased bronchial hyper-reactivity due to exposure 
to airborne allergens during the summer months.°® ” 

Admissions with asthma also vary considerably 
over periods of a few days. Epidemic days are 
associated with low temperature and humidity,’ 
with thunderstorms or sudden rain,?!! and with 
sudden falls in temperature.” Many parents have 
reported associations with changes in the weather. 

The aims of this study were to determine the 
significance, if any, of variation in asthma admis- 
sions over periods of a few days, and to look for an 
association between seasonal trends and timing of 
school holidays. 


Material and methods 


Date of birth, dates of admission and discharge, sex, 
and area code were obtained for all admissions to 
this hospital for the years 1975-1985. The data were 
obtained from the Hospital Activity Analysis using 
the International Classification of Diseases code 
493. The data were transferred to a microcomputer 
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and checked for accuracy against surviving hospital 
records. Dates of past school holidays were obtained 
from the local department of education, and the 
dates adjusted to include any adjacent weekends. 
The autumn half term break was treated as a 
holiday, but the shorter half term breaks were 
ignored. 

To examine seasonal trends, the rate of admis- 
sions with asthma was plotted daily as a five day 
moving average. The association with school holi- 
days was also examined year by year. A pattern 
linking admissions with asthma to school holidays 
was first determined by inspection, then subjected 
to statistical analysis. The combined data for the 11 
years are shown in figs 1 and 2: the mean starting 
dates of holidays and terms are indicated by dotted 
lines, and the admissions are plotted at their correct 
relative position within each term or holiday period. 
The figures therefore show the mean daily admis- 
sion rate, with the dates of ‘all terms and holidays 
precisely superimposed. 

To examine short term variation in the rate of 
admissions with asthma, the 11 year period was 
divided into three day segments starting on Ist 
January 1975. A prediction for the number of 
periods within which 0, 1, 2, 3, .. . asthma admis- 
sions had occurred was determined from the Poisson ` 
distribution. This was calculated separately for each 
month of the year to exclude any influence of longer 
term trends. In a similar analysis, data were strati- 
fied by area of residence into three broad groups: 
coast, downs, and other. This was to look for local 
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influences that might operate in the short term such 
as the release of fungal spores by a sea mist, or the 
storm of airborne allergens created by ploughing or 
harvesting. 

The significance of the difference between actual 
and predicted clustering was determined by the x” 
test. To avoid random inflation of significance, an 
appropriately smaller critical p value was used for 
analyses by area. As there were three areas, the 
value chosen was one third of p=0-05—that is, 
p=0-017. Differences in rates of admission within 
holiday periods were assessed by the Wilcoxon 
signed rank test, and the suitability of a ‘two 
peak/term’ model: was tested by least squares 
regression for longitudinal data, and by the x? test 
for summated data. 


Results 


The seasonal pattern of admissions with asthma is 
shown in fig 1 and fig 2. There was a repeated yearly 
pattern that was not lost by summing the data for the 
11 years. Fig 1 shows the pattern for all children, 
and fig 2 shows that for children in the age groups: 
0-3 years (preschool), 4-10 years (primary school), 
and 11-16 years (secondary school). Older children 
contributed little to the overall pattern primarily 
because admissions were fewer, but the pattern is 


similar though less pronounced. The two younger 
age groups showed patterns that were remarkably 
similar both in shape and timing. 

The pattern was of a falling admission rate during 
holidays (p<0-005) followed by two major peaks in 
each term (p<<0-0001 in each case). One or two 
smaller peaks commonly occurred in the autumn 
term. The largest peak always occurred after the 
summer holiday. 

The distribution of clusters of admissions in three 
day periods is shown in the table. The distributions 
were not significantly different from those predicted 
by the Poisson distribution. Any recurring climatic 
or other factor operating in the short term should 
have produced a significant effect, even if only 
5-10% of all admissions were precipitated by it. The 
trend towards significance was greatest in coastal 
areas (p=0-04, critical value of p=0-017). 


Discussion 


The number of admissions of children with asthma 
in Brighton over an 11 year period showed a 
repeating pattern of a decrease during school 
holidays and at least two major peaks during the 
subsequent terms. The largest peak occurred after 
the longest holiday. Troughs between peaks during 
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term time corresponded roughly with half term 
breaks. 

The most likely reason for the pattern is that most 
attacks of asthma in children that require admission 
to hospital are associatec with viral respiratory tract 
infections. These infections do not seem to be 
limited to the winter months, and school holidays 
reduce the opportunity for the spread of viral 
infections in a community, which may have the 
effect of synchronising subsequent attacks. Holiday 
travel may result in the acquisition of new viral 
strains by the community. 

Alternative explanaticns of the association seem 
less plausible. The fall in the admission rate during 
the summer holidays mey reflect travel away from 
Brighton, but as a holiday resort this should be 
countered by a larger inf ux, and national data show 
identical falls.” ? One of the commonest allergens, 
the house dust mite, is more likely to be encoun- 
tered in the home than at school, and an allergic 
factor should also exert a greater effect on older 
children, a larger proportion of whom are atopic.“ 
Stress is an important precipitator of asthmatic 
attacks, but it is not clear why the stress of returning 
to school should cause attacks one or two weeks 
later, or why admission rates do not drop sharply on 
the first day of each holiday. It is equally difficult to 


Table Comparison of clustering in three day periods of asthma admissions, 1975 to 1985, ith clustering predicted 


by the Poisson distribution 


No in 
three day period 


Total Coast 
Actual Predicted Actual 

0 186 161 344 

1 272 257 392 

2 258 256 259 

3 290 209 141 

4 136 155 82 

5 82 108 60 

6 60 73 22 

7 40 47 12 

8 44 30 9 

9 18 19 12 
10 14 11 2 
11 6 6 1 
12 7 4 1 
13 5 2 0 
14 5 1 1 
15 2 0 

16 2 0 

17 0 0 

18 1 0 
x’ (df) 20-9 (13) 17-5 (9 
p Value 0-075 0-04 
Critical p value 0:05 0-017 


No of actual and predicted occasions on which a group of particular s-ze occurred 


Downs Other 
Predicted Actual Predicted Actual Predicted 
321 606 576 1086 1084 
372 400 426 216 221 
276 189 206 33 30 
172 91 84 2 3 
97 33 31 1 0 
52 8 10 
26 7 3 
13 2 1 
6 2 0 
2 
1 
0 
0) 
0 
0 
6-14 (6) 0-19 (2) 
0-4 0-9 
0-017 0-017 
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se2 how stress could affect children too young to go 
to school. A further possibility could be that crugs 
are taken more regularly during school holicays. 
Again, this seems an unlikely explanation in pre- 
school children, most of whom are unable to use 
effective prophylactic drugs. Viral infections, 
however, are readily transmitted between children 
during term time, and to preschool children by heir 
elder siblings. 

Many studies have shown that viral infections an 
important precipitator of asthma in childhooc. A 
community study found that wheezing was a 
common symptom, predominantly associated with 
signs of viral upper respiratory tract infection, and 
with a seasonal pattern identical to that of viral 
infection in children who did not wheeze. Wheezing 
is most common in preschool children, but theze is 
an increased incidence at the age of starting 
school.'© Viruses have been isolated from 42% of 
children aged 1-5 with wheezing attacks.” Viral 
infections are not limited to the winter months,!® 
and children may be remarkably well between 
attacks.'” In some children the wheezing may De a 
result of sensitisation to the virus by an eaclier 
infection." It is possible that many infections that 
initiate an attack of wheezing are aborted early and 
therefore not readily detected. 

Our study does not provide evidence that whzez- 
ing is a short term response to environmental 
factors; the only suggestion of abnormal clustering 
was among children from the coastal region (tatle). 
Although this did not reach the set level of 
significance, it is likely to have been a real effect. As 
most of the excessive clustering occurred at times of 
expected high incidence, rapid spread of ~iral 
infections in the larger coastal communities remains 
the most likely explanation. 

Any pronounced effect of variables such as 
changes in the weather should have been readily 
detectable. Our results are compatible with the 
findings of Khan, however, who showed that such 
factors seem to play only a minor part in the 
aetiology of attacks (5-15% of total variance).”” 
More recently, Carey and Cordon suggested -hat 
clusters of admissions for asthma are associated with 
wind direction.”! Their statistical analysis was com- 
paratively unsophisticated, however, and the as- 
sociation that they reported is meaningless beceuse 
anv two factors that undergo seasonal variation must 
have a statistical relationship. The potential import- 
ance of temporal variation to asthma research is a 
point worth emphasising. 

Most studies of airborne allergens have shovn a 
poor correlation with asthma attacks. 1? 2° 24-24 Mat- 
ters have been complicated by the finding -hat 
aerosols laden with allergens, with greater ability to 


penetrate small airways, may only be produced in 
particular weather conditions, particularly during 
periods of rainfall.” Gross environmental pollution 
with organic dusts may cause sudden increases in 
admissions for asthma.”°** It seems likely, how- 
ever, that variations in concentrations of allergens in 
the atmosphere do not usually produce sufficient 
day to day variation in asthma to precipitate hospital 
admissions. 

Allergens, particularly the house dust mite, are of 
considerable importance in asthma. Exposure to 
allergens produces chronic inflammation of the 
airways and an increase in bronchial hyper- 
irritability. Not all asthmatic children with viral 
infections are admitted to hospital, and the chance 
of this happening may be determined by the degree 
of pre-existing bronchial hyper-reactivity. Seasonal 
variations in exposure to allergens may thus con- 
tribute to the underlying seasonal variations in 
asthma. This mechanism is consistent with the 
otherwise paradoxical finding that in August, a time 
of high exposure to allergens, asthma admissions are 
low,? whereas deaths from asthma are high.° 

In conclusion, this retrospective study provides 
circumstantial evidence that admissions for asthma 
in children are mainly precipitated by viral infec- 
tions, and that short term environmental factors 
seem to be comparatively unimportant. 


We thank Douglas Blackmore and Linda Wadey for their help in 
arranging transfer of the data. JS was supported by a grant from the 
Royal Alexandra Hospital Centenary Appeal Fund. 
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Lung function eight years after neonatal 
ventilation 


B ANDREASSON,* M LINDROTH,* W MORTENSSON,t N W SVENNINGSEN,* 
AND B JONSON} 


Neonatal Intensive Care Unit, Departments of * Paediatrics and {Clinical Physiology, University Hospital, 
Lund, and f Department of Paediatric Radiology, St Géran’s Hospital, Stockholm, Sweden 


SUMMARY Forty children who had had artificial ventilation during the neonatal period were 
studied at the age of 8-10 years with spirometry, the nitrogen washout test, bicycle exercise test, 
pulse oximetry, electrocardiogram, vecto-cardiogram, and chest radiography. The median 
gestational age at birth was 29 weeks, and the median birth weight was 1310 g. Hyaline 
membrane disease was the indication for neDnatal ventilation in 25 children. Bronchopulmonary 
dysplasia was diagnosed from radiographs in 11 infants (27%). 

Airway obstruction was observed in 1C of 11 children who had had bronchopulmonary 
dysplasia and in nine of 29 children who had not. After inhalation of terbutaline, the forced 
expiratory volume in one second (FEV;,) wes significantly increased. General hyperinflation was 
found in 16 of 17 children with abnormal chest radiographs (eight who had had bronchopulmonary 
dysplasia and nine who had not). Functional residual capacity was significantly higher in children 
with abnormal radiographs. Each child had a normal maximum working capacity and a normal 
electrocardiogram, and all but two had normal vectorcardiograms. Oxygen saturation at 
maximum work load decreased significantly in both groups of children. The risk of future 


respiratory problems calls for further follow up of lung function and chest radiography. 


The long term effects on pulmonary function of 
ventilation during the neonatal period that have 
been reported are airways obstruction, bronchial 
hyper-reactivity, hyperinflation, and oxygen de- 
saturation at maximum work load.’ In our lorgi- 
tudinal follow up studies of preterm infants we have 
reported persistent radiographic lung abnormalities 
at 6 years of age in 10 of 14 children who Ead 
bronchopulmonary dysplasia as neonates.’ Wren 
the children were old enough to cooperate satisfac- 
torily in extended lung function studies (that is, at 
8-10 years of age), we performed the present study 
that was designed to evaluate the long term assoda- 
tion between ventilation of preterm infants in the 
neonatal period and later pulmonary function, chast 
radiography, and electrocardiography. 


Patients and methods 


During a two and a half year period 48 prete-m 
infants weighing below 2500 g at birth survived 
neonatal diseases after treatment with pressure 
generated ventilation through a nasotracheal tube. 
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The results of respiratory function tests carried out 
during infancy and at the age of 6 years have 
previously been reported.’ ® One of the children 
died of the sudden infant death syndrome, four 
moved from the region, two refused to enter the 
present follow up study, and one could not do the 
tests because of tetraplegia. Clinical data on the 
remaining 40 children are shown in table 1.? 

In the previous studies’ ê the infants were divided 
into three groups based on the radiological findings 
soon after they were taken off the ventilators: 
normal; mild interstitial parenchymal abnormalities; 
and, bronchopulmonary dysplasia stages III or IV 
according to the classification of Northway.'° In the 
present study the first two groups have been 
combined as group 1, and the third group becomes 
group 2. Bronchial asthma was present in other 
members of the families of two children in group 2 
and four in group 1. There were habitual smokers in 
the families of five children in group 2 and 21 in 
group 1. 

Lung function studies included vital capacity (VC) 
and forced expiratory volume in one second (FEV)), 
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Table 1 Clinical data about the children studied 


Children in 


group l 
(n==29) 


Boys:girls 13:16 
Median (range) birth weight (g) 


Median (range) gestational age (weeks) 29 (26-35) 
No with hyaline membrane disease in 

neonatal period 16 
No with recurrent apnoea in neonatal period 7 
No with other disorders in neonatal period 6 
Median (range) time spent on ventilator (days) 6 (2-72) 
Median (range) age at follow up (years) 9-2 (8-3-10-3) 


Median (range) standard deviation in height from 
predicted value for normal Swedish children? 
Median (range) standard deviation in weight from 
predicted value for normal Swedish children? 


*Statistical analysis by Mann-Whitney U test. 


which were measured with a Bernstein spirometer, 
and functional residual capacity (FRC), which was 
measured by the nitrogen washout method. 

A progressive exercise tolerance test was carried 
out on a bicycle ergometer (Siemens Elema AB) 
according to the method of Godfrey et al.'! The 
initial workload, 20-30 W depending on height, was 
increased by 10-15 W/minute until exhaustion. The 
electrocardiogram was recorded continuously. 
Oxygen saturation was measured in 33 children by 
pulse oximetry, and in 15 the signal was recorded on 
paper (Ohmeda Biox 3700 Pulse Oximeter). 

Blood pressure, an electrocardiogram, and a 
vectorcardiogram™ were recorded at rest in all 
children. The lung radiographs were taken in all 
children, except two who refused to participate. 
Radiographs were interpreted without knowledge 
either of clinical data or of the results of the lung 
function tests. 

At a second visit the effects of a Pz stimulating 
drug were tested in 16 of 20 children who were in 
group 2, or who had abnormal! spirometry, or both 
(table 1). Four 0-5 mg doses of terbutaline were 
inhaled through a spacer at one minute intervals. 
FEV,, VC, and FRC were measured before and 10 
minutes after the inhalations. 

Most data are presented as percentages of pre- 
dicted values based on actual height.'! 3 Blood 
pressure at rest above the 97:5 centile was consi- 
dered abnormal.’* 

For statistical analysis we used the Mann-Whitney 
U test, the Wilcoxon matched pairs signed rank test, 
Fisher’s exact test, and the Spearman rank order 
correlation coefficient (rs) test, all two tailed. 
Manual correction was made for ties of the 
Wilcoxon matched pairs test. 


1380 (800-2480) 


Children in p Value* Group tested 
group 2 with terbutaline 
(n=11) (n=16) 

5:6 NS 6:10 

1030 (780-14C0) 0-009 1180 (780-2480) 
28 (25-30) 0-05 28 (25-33) 

9 NS 11 

2 NS 4 

0 1 

29 (13-59) <0-001 22 (3-72) 

8-6 (8-2-10-0) NS 8-7 (8-2-10-0) 


0-3 (—3-0 to 3-0) 


0 (-2-5 to 2-9) 


—0-5 (~1-9 to 0-8) NS —0-1 (~3-0 to 3-0) 


0-3 (~1:3 to 1-2) NS —0-1 (~2:5 to 2:9) 


The study was approved by the ethics committee 
of Lund University, and informed consent was 
obtained from the parents for the participation of 
each child. 


Results 


CLINICAL DATA 

Children in group 2 had lower birth weights, lower 
gestational ages, and longer periods of ventilation 
than the children in group 1 (table 1). The two 
groups did not differ in age, height, or weight at 
follow up. 

Children with abnormal chest radiographs at 
follow up had been ventilated for longer than those 
with normal radiographs (p=0-002). The duration of 
ventilation for all children correlated with FEV; 
(rs=—0-33, p=0-04) and VC (1ts=--0-35, p=0-04). 
The correlations between gestational age and birth 
weight and FEV, cr VC did not reach significance, 
though gestational age and birth weight had been 
significantly lower in children who had abnormal 
chest radiographs at follow up (p=0-04 and p=0-02, 
respectively). There was no significant association 
between any respiratory function variable measured 
in the neonatal period and variables measured at 
follow up. 


LUNG FUNCTION AND EXERCISE TESTING 

FEV,, FEV;:VC, and FRC differed significantly 
from predicted values in both groups of children 
(table 2). The same variables were more abnormal 
among children in group 2 than children in group 1 
(fig 1). Only one child in group 2 had normal 
spirometry. Abnormal FEV,, FEV,:VC, or both, 
were found in 12 girls and seven boys, including 10 
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Table 2 Lung function tests 


Children in gro ap 1 
(n=29) 

Median % of predicted FEV," 90+ 

Median FEV; VC (%) 8if 

Median % of predicted VC 101 

Median % of predicted FRC 1211 

Median % of predicted 

maximum working capacity 130t 


Children in group 2 p Value” Group tested with 
(n=11) terbutaline (n=16) 
75t 0-004 73 
744 0-002 75 
94 0-07 $0 
147} 0-06 139 
134+ NS 127 


*Statistical analysis by Mann-Whitney U test; fstatistical ana_ysis of Wilcoxon matched pairs signed rank test-—-difference between actual 


and predicted values p<0-005; ¢n=28. 
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Figi Lung function 8~I0 years laterin children who had 
been on ventilators as neonates. VC, FEV, and FRC for 
each patient are expressed as percentages of values predicted 
for height.’ Open circles denote children in group 1, sold 
circles those in group 2. 


of 11 in group 2. FEV, correlated with VC (rs= )-78, 
p<0-001), but not with FRC, or with oxygen 
saturation. 

All children performed a normal maximum work 
load. The mean heart rate at maximum exercise was 
1&4/minute, though three failed to reach a heart rate 
of 170/minute. There was no significant change in 
FEV, after work to exhaustion, in either group. 

Oxygen saturation during work was significantly 
lower in both group 2 (p=0-009) and group 1 
(p=0-0004), with a decrease of more than 4% .n 11 
of the 31 children tested (fig 2). Oxygen saturation 
was less than 95% during maximal exercise m 16 
children; in two it was below 96% at rest (93 and 
9-5% , respectively), decreasing during work ~o 90 
and 84%, respectively. In all children, oxygen 
saturation increased again after exercise towards the 
pretest value, which was reached within four 
minutes in 11 of 18 children. 
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Fig2 Oxygensaturationatrestand during maximum 
work loadand FRC. Opencircles and broken lines denote 
children in group 1, and solid circles and thick lines those in 
group 2. Arrowsshow maximum workload. 


B SYMPATHOMIMETICS 

After terbutaline inhalation FEV, increased signifi- 
cantly (p=0-008) (table 3). In five children in group 2 
and four in group 1 the increase was over 10%. A 


Table 3 Change in the spirometric and lung volume 
reversibility effect of terbutaline 10 minutes after inhalation 
of 2 mg terbutaline in 16 children with BPD, impaired 
spirometry, or both 


Measurement % Change p Value* 
Median Range 

FEV, 13 ~6 to 33 0-008 

FEV,:VC 11 —6 to 32 0-001 

ve 0 —5 to 19 NS 

FRC “3 ~22 to 20 0-05 


*Significance of differences before and after inhalation assessed by 
Wilcoxon matched pairs signed rank test. 
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cecrease of FRC was noted in 14 of 16 children, but 
mean VC remained unchanged. 


CHEST RADIOGRAPHY 

Chest radiographs were abnormal in 17 (eight in 
group 2 and nine in group 1) of the 38 children 
examined (table 4). Abnormal pulmonary radio- 
graphs were significantly more frequent among 
children who had had abnormal radiographs just 
after they had been ventilated (p<0-001). No 
cardiovascular abnormalities were found. Perihilar 
fibrosis was mild and had decreased during the four 
years preceding this study. Sixteen of 17 children 
with abnormal radiographs at this follow up had 
generalised hyperinflation (table 4). Four children 
in group 2 also had local areas of accentuated 
hyperinflation. In six children the degree of hyper- 
inflation had increased during the four years preced- 
ing this study. FRC was above two standard 
deviations in 15 children, being higher in children 
with abnormal chest radiographs at follow up than in 
those with normal radiographs (p=0-04). FRC was 
more often above 140% of the predicted value in 
children in group 2 than in those in group 1 
(p=0-02). 


CARDIAC EXAMINATION 

All children had normal electrocardiograms, both at 
rest and during exercise. Two children in group 2 
had vectorcardiographic signs of right ventricular 
hypertrophy. After initial ventilator treatment for 
z4 and 58 days, respectively, they had extremely 
high respiratory resistance. One of them still had 
abnormal resistance at 1 year of age, but only 
slightly impaired lung function at 8 years of age 
(VC 89%, FEV, 79%, and FRC 113% of predicted 
values). The other one had normal respiratory 
resistance at 2 years of age but lung function had 
deteriorated by 9 years of age (VC 75%, FEV, 61%, 
and FRC 150% of predicted values). Mild hyper- 
tension (145/70) was diagnosed in one boy with 
unilateral renal agenesis, but all the other children 
had normal blood pressure at rest. 


CLINICAL RESPIRATORY PROBLEMS 
Six children, two in group 2, were treated with a B2 


stimulant during respiratory tract infections. After 4 
years of age, one boy had been treated for 
pneumonia twice, and two children had been 
admitted to hospital for respiratory disorders—one 
once, the other twice. In one of them, a girl in group 
2, histological examination of a biopsy specimen of 
nasal mucosa was compatible with the immotile cilia 
syndrome; she had persistent respiratory problems 
and deteriorated lung function (VC 35% and FEV, 
29% of predicted value). 


Discussion 


In our longitudinal follow up studies of preterm 
infants who had to be treated with artificial ventila- 
tion, we have shown that there is high respiratory 
resistance and low compliance in infancy after 
babies have been taken off the ventilators. Most 
abnormal findings were found in infants in group 2. 
During the first two years the compliance normal- 
ised in all children, while resistance remained 
abnormal in half the children in group 2. Until 2 
years of age bronchitis was frequent in children who 
had been treated on ventilators for more than two 
weeks, and especially in the children in group 2.’ At 
4-6 years of age, chest radiographs showed intersti- 
tial fibrosis and local areas of hyperinflation, again 
predominately in children in group 2. This follow up 
investigation at 8 to 10 years of age shows airway 
obstruction with general hyperinflation measured as 
abnormal FRC, and seen on chest radiographs. 

The airway obstruction and hyperinflation seen in 
our children are similar to those seen in earlier 
studies of preterm infants treated with artificial 
ventilation and followed up at more than 5 years of 
age (Rutishauser M and Hug-Batscheler H. Pre- 
sented at European Paediatric Respiratory Society 
VI meeting, Helsinki, 1987).} %5 1517 In some 
studies, in which the children examined had been 
more mature at birth, such abnormalities were 
either less pronounced’ !*° or did not differ from 
those in premature children born without lung 
disease.* ° 7} 

Confirming other reports, the radiographs 
showed mild fibrosis and local hyperinflation. The 
predominant general hyperinflation found in our 
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Table 4 Comparison between results of chest radiography in the neonatal period and those at 8-10 years of age 


Findings in the neonatal period 
after the child had been ventilated 


No of chiidren 


Normal 
Mild interstitial abnormalities 


= } {group 1) 
EPD stages III and Iv"? 


10 (group 2) 


Findings at 8-10 years of age 


Normal Fibrosis Hyperinflation 
17 0 3 

2 1 5 

2 5 8 
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patients has previously been reported in tree 
preterm children aged 3 to 5 years.” It has also 
previously been seen in a long term Sollow up of 
chi-dren who had had tracheostomies during the irst 
year of life.” The higher FRC seen in our chilcren 
with hyperinflation emphasises the significance of 
this radiographic observation. 

In contrast to our findings in group 2, sign: of 
right ventricular hypertrophy have previously b2en 
reported in 30-70% of children with bronchopul- 
monary dysplasia.” 1 *4 

The effects of B, sympathomimetic drugs have 
previously been reported to vary in children with 
bronchopulmonary dysplasia? but we noted a 
positive effect in patients with bronchopulmonary 
dysplasia or abnormal spirometry, or both. 

The observed super normal maximum working 
capacity probably represents normal maximum 
working capacity. According to our experience: of 
routine progressive exercise tests, Swedish children 
today exceed the normal values of British children 
20 years ago.'! Although lung function and ckest 
radiographs were more abnormal in children in 
group 2 than in group 1, the maximum working 
capacity did not differ between the two groups. The 
significant decrease in oxygen saturation during 
exercise in both groups was similar to that observed 
by others.!’ * Further interpretation of our resalts 
will require additional studies. 

The absence of exercise induced bronchospasm in 
our children differs from the results of other 
investigators, who reported exercise induced bron- 
chaspasm in children with bronchopulmonary 
dysplasia,’ as well as bronchial hyrer-reactizity 
diagnosed with metacholine or histamine tests 
(Rutishauser M and Hug-Batschelet H. Presented at 
European Paediatric Respiratory Society VI 
Meeting, Helsinki, 1987). 

Contrary to the report of Nickerson and 
Taussig,”© but in agreement with Gerhardt et al,” 
we found no correlation between brorchopulmon- 
ary dysplasia and family history of asthma. Our 
figures were the same as those reported by Riedel” 
in children with bronchopulmonary dysplasia but 
lower than that observed by Stahlman et al among 
children with hvaline membrane disease. 

In the children in our study the meidence of 
abnormal chest radiographs shortly after they had 
been taken off ventilators,’ ê was associated with the 
occurrence of abnormal chest radiographs at follow 
up. It seems that the frequency of late radiograrhic 
changes are as common in the group of infants with 
initially mild interstitial abnormalities as in those 
with bronchopulmonary dysplasia. Our observations 
cor-espond to other reports in that we are able to 
cor-elate the length of time spent on the ventiletor 


and the occurrence of an abnormal chest radiograph, 
and a low FEV, at late follow up (Rutishauser M 
and Hug-Batschelet H. Presented at European 
Paediatric Respiratory Society VI Meeting, Helsinki, 
1987).® Radiographic changes at follow up also 
correlated with low birth weight and low gestational 
age. 

Previously only one group has reported an as- 
sociation between neonatal and late lung function— 
that is, the development of severe airway obstruc- 
tion at 9 years of age in three children with large 
FRC and low compliance in infancy.” We found high 
respiratory resistance in the neonatal period and 
persisting airway obstruction at 8 to 10 years in our 
children with both mild and severe neonatal lung 
disease. These observations support previous sug- 
gestions that not only degree of prematurity and 
severity of neonatal lung disease but also duration 
and probably mode of treatment by ventilator 
contribute to impaired airway development.® ?8 

In conclusion, most of our children had no regular 
respiratory disorders at 8 to 10 years of age. Our 
findings of airway obstruction, hyperinflation, and 
impaired oxygenation during exercise, however, as 
possible long term effects of neonatal ventilation, 
may imply a certain risk of future respiratory 
dysfunction. We therefore plan a pulmonary func- 
tion and radiographic follow up of the same series in 
the teenage period. The beneficial effect of {, 
sympathomimetics on airway obstruction suggests 
bronchodilator treatment to be an alternative worth 
consideration during airway infection. 


The work was supported by the Swedish Medical Research Council 
(grants 4732 and 02872), the Swedish National Association against 
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Staff stress and job satisfaction at a children’s hospice 
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SUMMARY A study of staff stress and job satisfaction was undertaken in a children’s hospice. In 
-addition factors were investigated which might be stressful or which helped staff to manage in 
difficult circumstances. Three quarters were under comparatively little stress and in general 
showed very few psychological symptoms but a distinct subgroup were under a great deal of 
stress. A number of factors, notably recent personal bereavement and unresolved grief about a 
death that had occurred before they came tò work at the hospice, distinguished this small group. 
Job satisfaction was generally high. 

The main sources of stress were: the serse of impotence staff felt when they were unable to 
relieve perceived needs or distress; dealing with negative responses in families, and conflicts 
within the staff group. The most important mitigating factors were: the informal support that staff 
provided for each other in this small cohesive working unit, the homelike atmosphere of the 
hospice, and the diversity of professional and personal skills among the staff group. The 
implications of these findings for reducing stress among staff dealing with dying people are 
discussed; this includes not only staff on paediatric wards, intensive care and neonatal units, but 


also community paediatric nurses. 


Medical concern for people in occupations that 
impose unusual degrees of stress is not a rew 
phenomenon. There has recently been an increasing 
interest in the care of the terminally ill together with 
a growing recognition that staff working with the 
dying and their families may experience particular 
stress. Initial studies were concerned with stafi in 
intensive care units! and special care baby unizs.’ 
Subsequent studies focused on those caring ‘for 
dying adults,™’ and most recently on staff caring for 
dying children and their families.’ 1° 

Vachon’ argues that there are a number of 
reasons why staff working with terminally ill patients 
are especially at risk. For example, such work may 
attract staff with high ideals who are in danger of 
entertaining unrealistic expectations; constant con- 
frontation with death may evoke unresolved rast 
losses and cause grief reactions or unrecognised end 
unacknowledged depression, and regular confact 
with death can diminish ordinary relationships end 
have an adverse effect on friendships, marriages, 
and family life. Vachon also found that certain 
personality problems, as well as close identificat on 
with individual patients, were associated with a lot 
of stress. Lattanzi!” noted the emotional stress for 
stafi arising from the sense of powerlessness asscci- 
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ated with being unable to save the life of a dying 
child or eliminate the pain of bereavement. 

Maguire® pointed out that there are communica- 
tion problems in dealing with patients who are 
terminally ill, and in particular noted the use of 
distancing tactics by staff. For example, cues from 
patients may be ignored, and patient distress mini- 
mised by such tactics as inappropriate cheerfulness 
and premature or false reassurance. 

The first children’s hospice in the United King- 
dom was opened in 1982 and provided an opportun- 
ity to investigate some of the issues raised above. 
This hospice, the nature and evolution of which has 
been described elsewhere,'! offers respite and ter- 
minal care as a home away from home for children 
suffering chronic life threatening and terminal illnes- 
ses. The most common illnesses among children in 
this hospice are a wide range of neurodegenerative 
and metabolic disorders, muscular dystrophy, and a 
small group with neoplasms predominantly of the 
central nervous system. The hospice is a purpose 
built eight bedded unit and has space to accommo- 
date families and children. 

The aims of our study were to examine: firstly, the 
degree of stress experienced by staff caring for 
children and their families; secondly, those factors 
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which staff found stressful, and those which helped 
them to manage in difficult circumstances; thirdly, 
degrees of, and factors associated with, job satisfac- 
tion. 


Subjects and methods 


At the time of the study 27 staff were employed at 
the hospice for the direct care of the children and 
their families. This care included sharing all domes- 
tic duties such as washing, cleaning, shopping, and 
cooking. Of the 27 staff, 24 took part in the study, 
two declined, and one was on sick leave. Of the 24 
staff interviewed, ages ranged from 22-55 years, 14 
being between 30 and 40. Four staff lived on their 
own, 19 with partners, and one with parents. There 
were only two men. Sixteen worked full time and 
eight part time, five of the latter working only on 
night shifts. Twelve were qualified nurses (RSCN), 
five had qualifications in teaching, physiotherapy, or 
social work, and six had no formal qualifications. 
There was one general practitioner who served the 
hospice and was attached to a local group practice. 

The assessment entailed interviewing each mem- 
ber for about one and a half hours during which a 
semistructured questionnaire was given and the staff 
were asked to complete Goldberg’s 60 item general 
health questionnaire.'? The general health question- 
naire (a well established self report questionnaire’) 
measures psychological symptoms, in particular 
somatic symptoms, anxiety and insomnia, social 
dysfunction, and severe depression. A score of 11 
is generally taken as the cut off point above which 
the number of symptoms is considered significant. 
General health questionnaire scores” were used 
together with the amount of time that staff spent on 
sick leave, and the turnover rate of staff as indices of 
stress. Job satisfaction was assessed by a seven point 
rating scale with four being the mode, one indicating 
little, and seven indicating a great deal of satisfac- 
tion. 

The semistructured questionnaire was used to 
Investigate a variety of aspects of hospice life; 
subjects were asked what led to job satisfaction, 
what they found stressful, and what mitigated stress 
in the following areas: different types of illness, 
specific symptoms, and death of a child; factors 
relating to families of children; personal characteris- 
tics and circumstances that helped or hindered 
them; layout and organisation of the hospice; and 
staff support and training. 

At the end of the interview a clinical assessment 
was made by the interviewer of the extent of 
unresolved grief concerning a death of a relative or 
friend that had occurred more than a year pre- 
viously, anc before beginning work at the hospice. 


This was assessed by taking into account a high 
degree of expressed emotion, together with 
immediacy of recall and the lack of an apparent 
blunting of emotion with time when discussing the 
deceased person. 


Results 


INDICES OF STRESS 
The general health questionnaire scores ranged 
from 0-39 with 18 (75%) staff scoring below the 
cut off point of 12 (range 0-9; median 3) and six 
(25%) scoring above that point (range 19-39; 
median 33) (table 1). Thus a distinct group with high 
general health questionnaire scores was identified. 

The main symptoms among the high scorers (table 
2) were anxiety and insomnia, and to a lesser degree 
somatic symptoms and social dysfunction. Symp- 
toms of depression were rarely reported. When 
asked about death among family and friends (table 
3), four out of the six high scorers on.the general 
health questionnaire compared with three of the 18 
low scorers reported loss in terms of the death of a 
close relative or friend in the preceding year 
(Fisher’s test of exact probability <0-05). 

On clinical assessment, four of the high scorers 
showed substantial unresolved grief, compared with 


Table 1 Staff scores on Goldberg’s general health 
questionnaire 


General health No of staff 
questionnaire score 
0 f 
1 j 
2 2 
3 3 
5 1 ` 
8 2 
9 2 
19 1 
21 1 
31 1 
34 1 
37 l 
39 l 


Table 2 General health questionnaire subscores 


Meen No in each group 


High scores Low scores 
(n=6) (n=18) 
Somatic symptoms 4 1 
Anxiety and insomnia 6 1 
Social dysfunction 3 0 
Severe depression 1 0 
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Table3 Deaths of relatives, close friends, and unresocved 
grief, and general health questionnaire scores 


High general 
health question- 
naire scores 


(n=6) 


Low general 
health questior- 
naire scores 
(n=18) 


Death of first 
degree, close 
second degree 
relative, or 
close friend 
during past year 4 3” 


Unresolved grief: 
death of relative 
in past that 
sull evoked 
current distress 4 1** 


Death of a relative 
or close friend 
ower past year, 
or unresolved grief, 
or both 5 3ra 


*p<0-05, **p<0-01 (Fisher’s test of exact probability). 


only one low scorer (Fisher’s test of exact pro- 
bability <0-05). In total, five of six high scorers aad 
lost a relative or close friend in the past year or 
shcwed substantial unresolved grief, or both, 
compared with only three out of 18 low scorers. 
(Fisher’s test of exact probability <0-01). 

Each member of staff had an average of 6-2 cays 
sick leave a year. This compared with an average of 
11-5 days sick leave a year for nursing staff on rine 
paediatric wards in South London (M Eose, unpub- 
lished observations). Twenty one (88%) had wor<ed 
at the hospice for more than two years, 13 (54%), 
since it opened four years before this study, and 
three (12%) had worked there for less than -wo 
years. 


JOB SATISFACTION RATING 

On the seven point rating of current job satisfaction 
staff scores ranged from 3-7 with a median ož 6. 
Staff reported that their satisfaction with the job 
remained high despite experiencing of times of 
great stress. 


STRESSFUL AND MITIGATING FACTORS IN HOSPICE [IFE 
Different types of illness, specific symptoms, and 
death of a child. Many staff said that iz was not so 
much the particular illness that upset them ut 
symptoms or behaviour that seemed uncontrollable. 
Uncontrollable symptoms created much stress 
while the ability to relieve a symptom or distress was 


extremely rewarding. Witnessing a child’s pain was 
rated by 20 staff (83%) as the most stressful aspect, 
and perceiving a child’s mental distress was a close 
second for 15 staff. 

A number of conditions were found to be stressful 
for different reasons. Eight (33%), found the 
neurodegenerative disorders particularly distressing 
because of the slow diminishing quality of life, and 
the effect on the family. Five (20%) found muscular 
dystrophy in teenagers distressing because of the 
increasing physical deterioration in the presence of 
intact intellectual faculties. A further five found the 
neoplastic conditions distressing, because cancer 


. was seen as a disease that their own families were 


more likely to suffer from. At the same time, 
however, staff often gained satisfaction from per- 
forming specific tasks (for example, giving pain 
relief) which comforted patients. 

Staff felt particularly stressed by an expected 
death that did not occur, with all its attendant 
uncertainty and unpredictability. Furthermore, not 
being directly involved (that is, not being the 
primary carer) was difficult for staff who had been 
close to child and family; as one said ‘to merely 
observe is to be impotent’. Staff felt that they too 
needed an opportunity for parting and the rituals of 
separation. 


Factors related to the families of children. A number 
of factors were reported by staff to be especially 
difficult to manage. In particular, 10 (42%) found it 
difficult to cope with certain negative responses of 
families, especially anger (hidden or overt), help- 
lessness, and the occasional criticism of staff. 
Grieving relatives who did not share or show their 
grief (particularly some fathers and grandparents) 
left staff members uncertain as to how to relate to 
them, and therefore feeling helpless. A third of the 
staff reported identifying closely with individual 
parents or children, particularly if the parent was a 
similar age to the staff member or the children were 
similar in age or in some other way to their own 
children. 


Personal characteristics and circumstances which 
helped or hindered staff. Within the hospice, 19 
(80%) staff reported that difficulties in staff 
communication and inter-relationships were an im- 
portant source of stress. Conversely, all staff felt 
that informal staff support was the most important 
factor which helped them to cope. 

Staff indicated that having a sense of humour, 
knowing one’s own limitations and what skills one 
had to offer, having a philosophy of life that helped 
them through good and bad times, as well as having 
supportive friends and relations, were the most 
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important factors enabling them to function effec- 
tively at work. Factors which created some difficulty 
were balancing home and work commitments, 
cutting off at the end of the day and allowing 
themselves time off, and having enough energy for 
friends and family. Some staff struggled with the 
problem of how to avoid making the ordinary events 
in life seem trivial and banal in the face of the 
serious life and death events of the hospice. 


Layout and organisation. All the staff emphasised 
how much they valued the hospice’s informal 
homelike quality. Sharing of domestic duties and 
decisions brought them closer together, and en- 
hanced the mutual support and friendship within the 
team which they cited as a crucial ingredient of job 
satisfaction. Staff valued the lack of a rigid hierarchy 
and red tape. 

The general consensus was that catering for a 
maximum of eight resident children at any one time 
together with accompanying relatives (this could 
involve 20 or more people at a time) was the upper 
manageable limit. As one member of staff com- 
mented ‘we are in danger of losing the cohesive 
family like personal care atmosphere once we have 
more people than can sit comfortably around the 
(large circular) dining table’. 

Staff valued having time to share with families and 
colleagues, especially to enable them to respond to 
individual needs and to continue the child’s prefer- 
red personal routine. 


Staff support ‘and training. All staff said that 
informal staff support was the most important factor 
in helping them to cope with the work they faced. 
Half the staff regularly attended each of the two 
weekly staff group meetings; of these 60% found the 
regular staff business meetings helpful, and 80% 
valued the support group meeting with a visiting 
consultant psychiatrist. Several staff commented 
‘that such meetings could be uncomfortable and even 
painful at times, but noted that enjoyment was 
quite different from usefulness and the sessions that 
tackled the more difficult and uncomfortable issues 
often proved the most helpful in the long run. 
Seventeen (70%) carers drew strength from 
religious: beliefs, but this support stemmed more 
from personal convictions such as belief in an after 
life than from formal religious connections. 

While staff valued their professional qualifica- 
tions, they particularly identified the contribution of 
life experience in equipping and helping them to 
meet the varied demands of their work. 


Discussion 


Our findings suggest that at this hospice compara- 


tively few of the staff experienced high degrees of 
stress but the importance of the 25% who did should 
not be underestimated in view of the nature of the 
work. Specific factors concerning recent personal 
bereavement and unresolved grief from the past 
distinguished this small group of high general health 
questionnaire scorers from the rest of the staff. 
Although the total number of subjects was compara- 
tively small, the findings have some general implica- 
tions for both staff selection and staff support along 
the lines of previous recommendations. ? In par- 
ticular when selecting staff it is important to be 
alert to the possible vulnerability of potential staff 
carrying unresolved grief, as great distress can be 
rekindled when a current trigger event echoes back 
to and resurrects a sense of loss. Furthermore, 
specific consideration and support needs to be given- 
to staff who experience current personal bereave- 
ment. The very nature of the work serves as a 
constant reminder of their loss, and may interfere 
with their own natural grieving. In particular, 
counselling and additioneel time off may be neces- 
sary. . 

The staff were able to pinpoint a number of 
important issues which they found stressful. Firstly, 
when staff felt unable to relieve perceived needs, 
symptoms, or distress it left them feeling helpless. 
Thus when appointing staff it may be important to 
look for qualities of understanding and strength that 
will enable a staff member to live with another’s 
distress without feeling too diminished by a sense of 
helplessness. 4 

Secondly, the negative attitudes of some families - 
which manifested as anger or criticisms often made 
staff uncertain how they should react and left 
them feeling undermined and distressed. It seems 
essential that a good hospice support system needs 
to be fostered together with special training to aid 
the staff in understanding human responses. and to 
prevent them inadvertent_y resorting to the distanc- 
ing tactics described by Maguire.® Staff may also 
need help in avoiding inappropriate overinvolve- 
ment with family members. 

Thirdly, problems with relationships within the 
staff group could be an important source of stress. 
Overall it seems that the cohesiveness of the staff 
group in such a small hospice is an important source 
of coping and therefore of stress when cohesiveness 
is threatened by inter staff conflict. As Mount and 
Voyer!" point out, however, any group claiming to 
work as a team should show their battle scars: ‘if 
they don’t have scars they haven’t worked as a 
team.’ 

The staff were able to identify a number of issues 
which they found helpful, supportive, and reward- 
ing. These included the existence of supportive 
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interpersonal staff relationships, the horrelike 
physical environment, and the diversity of profes- 
sional and personal skills among the staff group. The 
ability to meet and relieve distress or any perceived 
need was repeatedly emphasised by staff as impor- 
tent for job satisfaction, just as an inability to a SO 
led to staff feeling stressed. 

Outside the hospice, staff felt they needed the 
support of family or friends and enough time off to 
enjoy outside interests in order to maintein a 
balanced perspective at work. Furthermore, they 
needed time and space both in and out of werk to 
come to terms with important events they had 
witnessed, such as death and the stress experienced 
by families. 

Two caveats should be mentioned when drewing 
our conclusions. Firstly, the comparatively small 
number of staff (24) limits our conclusions, altkough 
our findings are buttressed by their consistency with 
oiher studies. Secondly, the nature of this hospice’s 
evolution together with the continued inspiration 
and involvement of a charismatic founder adds a 
unique quality to the hospice and its life. 

The findings of this study have implicatiors for 
groups of staff caring for terminally ill children, 
including those on paediatric wards, necnatal 
and intensive care units. Together with the recent 
upsurge of interest in children’s hospices, however, 
there has been a concurrent movement towards 
caring for the dying child at home. Shoulc this 
become a greater trend the issues raised by this 
study will need to be tackled in the community. For 
instance, a community paediatric nurse would need 
a base where he or she could draw suppor and 
understanding to help cope with the stress inherent 
in the work. Thus while some families may prefer 
their children to be cared for at home, the nurse may 
find it more difficult. These are issues which may 
need to be considered by educators in the field 
especially those concerned with paediatric nurse 
training. 


We are particularly grateful to the staff of Helen House whọ so 


generously took part in this study. We also thank Pavlos Anasta- 
siades, Carolyn Fordham, Pepe Catalan, Peter Maguire, Ann Day 
and Sylvia Rhys for their help, and the DHSS who funded the 
Study. 
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Totally implantable venous access systems in 


paediatric practice 
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SUMMARY Forty seven totally implantable venous access systems have been inserted in 45 
patients for ihe management of malignant disease (n=29), haematological disorders (n=5), and 
cystic fibrosis (n=11). We report our experience with them and discuss the problems we have 


encountered during the past three years. 


If children require repeated or prolonged venous 
access it is accepted that long tunnelled lines 
improve the patients’ quality of life and reduce the 
risk of thromoophlebitis.' Infection of such lines is 
common, however,” and even when they are not in 
use certain activities must be curtailed (for example, 
swimming), and frequent flushing of the line is 
needed to prevent blockage. Totally implantable 
systems are now available that reduce these 
problems.* We have made increasing use of these 
systems during the past three years, and have 
implanted 47 in 45 children attending the regional 
oncology unit (n=34) and regional cystic fibrosis 
unit (n=13). 


Patients and methods 


Between August 1984 and January 1988, 47 totally 
implantable systems (46 Port-A-Cath (Pharmacia) 
and one Implantofix (Braun Medical)) were inserted 
in 45 patients. There were 18 boys and 27 giris and 
age at insertion ranged from 0-7 to 20 years (mean 
7-9). Twenty children were less than 5 years of age. 
Twenty nine children were being treated for malig- 
nant disease (25 with solid tumours and four with 
leukaemia). Eleven had cystic fibrosis, two had 
thalassaemia, two had aplastic anaemia, and one 
had congenital red cell aplasia. 

The systems were inserted for intensive or pro- 
longed chemotherapy, repeated courses of antibio- 
tics, or repeated blood transfusions in patients with 
poor venous access. Implantable systems were used 
if children had previously tampered with long 
indwelling lines or if it was thought the family would 
have difficulty coping with daily aseptic flushing of a 
tunnelled line. They were also placed in older 
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children who did not want the more conspicuous 
tunnelled line and in patsents where their use was 
likely to be intermittent :such as those with cystic 
fibrosis) and where daily flushing would be incon- 
venient and might increese the risk of infection. 

The systems have been used for blood sampling, 
antimicrobial and cytotox:c chemotherapy, infusion 
of blood products, parerteral nutrition, and con- 
tinuous infusion of opiates during terminal care. 
Though the systems have been used primarily in 
hospital, three have bezn used at home. Two 
children with cystic fibrosis have received a total of 
14 courses of antimicrobia! treatment at home, and a 
patient with cancer has received infusions of opiates. 
Patients and relatives have been taught to manage 
the devices successfully at home with the support of 
the cystic fibrosis sister (TR), permitting more 
regular courses of antimxrobials to be given with 
the least possible interference with home and school 
life. 


INSERTION 
All except one of the catheters were implanted by 
one of three paediatric surgeons. The catheter was 
inserted into the internal jugular or subclavian vein 
and the tip positioned in the superior vena cava. It 
was then tunnelled to the site of the subcutaneous 
pocket in which the portal was placed. The portal 
was then connected to tke catheter and sutured in 
place (fig 1). The procedure was carried out under 
general anaesthesia except for one case, in which the 
system was fully replaced (in a child with cystic 
fibrosis) under sedation and local anaesthesia. 
At first in the patients with cancer the systems 
were implanted on the ckest wall above the nipple; 
more recently most hare been sited below the 
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Fig1 Insertion of Port-A-Cath. 


mpple. In older girls the systems should be sited 
away from the breasts and the area covered ty the 
bra, and in children with cystic fibrosis the chosen 
site should not interfere with chest physiotherapy. 
The position should be decided after discussions 
between the patient, parents, surgeon, and pkysio- 
therapist. In older patients who might operate their 
systems themselves, they should be placed :n an 
accessible position, and away from the sensitive area 
round the nipple. They should be sited outsid= the 
area of any planned radiotherapy field. 


USE AND MAINTENANCE 

The system consists of a subcutaneous portal with a 
self sealing septum attached to a central venous 
catheter (fig 2). When in place they are totally 
subcutaneous and access to the portal is by a non- 
coring Huber needle. If an ordinary needle is used it 
will remove a core from the septum which will then 
leak. Correctly used the system will tolerate at least 
1000 to 2000 perforations, depending on the size of 
needle used. 

Insertion of the needle is done aseptically and is 
preceded by scrubbing an area up to three itches 
round the portal site for three minutes with povidone 
iodone solution. After palpation of the portal the 
needle is inserted into the septum at 90° until it 
touches the base plate. It is important that when the 
needle is withdrawn the portal is held in place and 
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positive injection pressure is maintained to prevent 
reflux of blood into the catheter; a closed system 
must be maintained at all times. 

When not in use the systems must be flushed 
every three to four weeks using 5 ml of heparinised 
saline (100 units heparin/ml). When in use a 90° 
needle attached to an extension tube and three way 
tap should be used. The systems are flushed as the 
needles are removed. 

Particular care must be taken to avoid mixing 
fluids that may cause a precipitate to be deposited in 
the system. After drawing blood the system should 
be flushed immediately with 2 ml heparinised saline 
and then 20 ml of 0-9% saline injected before the 
final 5 ml of heparinised saline as the needle is 
removed. 

In no patient has the skin overlying the portal site 
been denervated. In elective procedures, if the child 
requests it, we apply an anaesthetic cream to the 
portal site at least one hour before inserting the 
needle. 

Most of the children are active during their 
infusions and occasionally needles are dislodged. 
This has not resulted in blockage of the system even 
if time was permitted for anaesthetic cream to be 
used before the needle was resited. In patients with 
cystic fibrosis exercise and activity are an important 
part of treatment and a heparin lock using a solution 
of 100 units/ml may be used to permit freedom from 
the infusion during courses of treatment. 

When in use for patients with cancer the skin over 
the portal was cleaned daily with povidone iodine 
solution and povidone iodine soaked gauze was 
placed over the entry site of the needle. This tended 
to dry the skin and stain the clothing, so we used 
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Fig2 Access to the Port-A-Cath. 
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chlorhexidine gluconate cream on the gauze rather 
than povidone iodine. More recently we used dry 
dressings that were changed each day. The needle 
was changed every five days. 

Because patients with cystic fibrosis are not 
immunocompromised a different regimen of dres- 
sing and cleansing the needle site evolved. A dry 
dressing under an adhesive membrane was used and 
this was only changed when the needle was replaced 
(every seven days). 

The systems were operated only by nurses or 
doctors familiar with them, or parents or older 
patients who were trained to use them. 

Eight children were neutropenic (neutrophil con- 
centration less than 1-0x107/l), five were thrombo- 
cytopenic (platelet concentration less than 
1001071) and one had deranged coagulation (in- 
ternational normalised ratio 1-5, kaolin cephalin 
clotting time 70 seconds) at the time of insertion. All 
thrombocytopenic patients received perioperative 
transfusions of platelets. The child with deranged 
coagulation and thrombocytopenia received intra- 
venous vitamin K and fresh frozen plasma in 
addition to the transfusions of platelets. 

The patients with cystic fibrosis were given 
prophylactic antibiotics intravenously and intensive 
physiotherapy starting about a week before inser- 
tien of the system, and this treatment was continued 
afterwards until their lung function had returned to 
preoperative capacity. Prophylactic antibiotics were 
nct routinely used for other patients even if they 
were neutropenic. Two children were already being 
treated with antibiotics intravenously at the time of 
insertion because of fever associated with neutro- 
penia. Three patients were given short courses of 
antibiotics postoperative because the surgeon con- 
sidered the insertion had been difficult with an 
increased risk of infection. 

In all the patients with cystic fibrosis there was an 
initial decrease in respiratory function but this 
started to improve after 24 hours as postoperative 
pain decreased. In all patients with cystic fibrosis 
respiratory function returned to preoperative 
levels. 


Results 


The 47 systems have now been implanted for 
between two and 104 weeks. 

The effective life of the system is taken to last 
until elective removal or death of the child with the 
system still functioning. Most of the systems are still 
in use, but in non-functioning systems effective life 
extends until the date on which the system was last 
known to function satisfactorily. The range of the 
effective life is from 0 to 104 weeks (mean 31-8). In 


three patients with cancer we were never able to use 
the system for the purpose for which it was 
implanted. Five systems were used to give total 
parenteral nutrition. 

Twenty systems are no longer in use. Ten children 
died with the system in place. In eight it was still 
functioning, and in three of these patients it was 
used for infusion of opiates for relief of pain during 
terminal care. In three patients with cancer the 
functioning systems were removec electively under 
general anaesthesia after completion of courses of 
chemotherapy. Seven systems were removed be- 
cause of complications. No child died from a 
problem associated with the catheter. 

Patients with cystic fibrosis showed overall 
general improvement in respiratory function during 
the months after implantation, and this may be 
associated with the improved quality of the courses 
of antibiotics given intravenously—that is, doses 
were not missed because of difficulties in gaining 
venous access. 


COMPLICATIONS 

Seven systems have been removed because of 
complications, the most common of which were 
blockage, haemorrhage, infection, and mechanical 
failure. 


Blockage. There have been 14 blockages in 11 
children. Unblocking was attempted 11 times with 
either urokinase or streptokinase, and was success- 
ful in eight. In one teenager with cystic fibrosis the 
system became blocked three times; on the third 
occasion urokinase failed to clear the block, and the 
entire system was replaced under sedation and local 
anaesthesia. The second system became blocked 
within a week, and there was strong evidence that 
the patient was abusing the system. 


Haemorrhage. Four children, all thrombocytopenic, 
had bled locally postoperatively despite prophylactic 
transfusions of platelets. In two the haemorrhage 
was severe and in one child it was impossible, even 
with ultrasonography, to visualise the system under 
the haematoma. This child had the haematoma 
evacuated and had no more episodes of bleeding 
after further transfusions of platelets and fresh 
frozen plasma. 

The other two children each had a moderate 
episode of bleeding, and in one it was controlled by 
infusion of fresh frozen plasma and vitamin K. The 
other child received no additional treatment, but her 
system was difficult to find because of the overlying 
haematoma. 


Infection. Local infection of the skin occurred on six 
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occasions in three patients, two with cancer and one 
with cystic fibrosis. Two of the patients with cancer 
also had systemic infections. One child had 
septicaemia caused by Escherichia coli at the time 
that a pustule appeared over the portal site; the 
infection resolved after treatment with ceftazidime, 
cloxacillin, and vancomycin given intravencusly. 
The second child developed a skin pustule and 
septicaemia caused by Staphylococcus aureus that 
was resistant to prolonged antimicrobial treatment; 
the organism was grown in culture of the tip cf the 
catheter after the system had been removed. 

In a patient undergoing bone marrow transplanta- 
tion the catheter blocked at the same time as 
Staphylococcus epidermidis was grown in cultures 
from both the line and the peripheral blood. No 
attempt was made to clear the infection and the 
system was removed immediately. 

Two other patients developed erythema over the 
portal site that resolved after treatment with anribio- 
tics given intravenously, although no organisms 
were grown from cultures of the blood. 

One child with cystic fibrosis had three systems 
inserted. Her second system was removed because 
of the clinical suspicion of infection but this was not 
proved bacteriologically. She died while the third 
system was in place. 


Mechanical problems. One child developed pair. and 
redness over the portal site after injection o? the 
solution of normal saline and heparin. The chest 
radiograph showed that the catheter tubing was 
lying free in the right atrium. The catheter was 
removed with a cardiac catheter that was inserted 
into the femoral vein under local anaesthesia. The 
rest of the system was later removed under general 
anaesthesia, and examination showed that the ock- 
ing device was still in position over a short lengzh of 
catheter that had fractured. This complication has 
been reported previously* > and the manufacturers 
have introduced a new locking device to reduce the 
passibility of it happening again. No patient has 
developed deep vein thrombosis of the arm, 
although this complication has been reported in 
adult patients.° 

One patient dislodged the needle during the 
infusion of a solution for parenteral nutrition, some 
of which extravasated subcutaneously. The resu ting 
ervthema and swelling settled spontaneously. 

In one patient with cystic fibrosis blood flewed 
back into the system during postural drainage on 
two occasions, but the system was flushed and the 
problem did not recur. 


Discussion 


The Port-A-Cath implantable venous access system 
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has been a considerable advance in management in 
our paediatric unit. As our experience in the 
insertion, use, and care of these systems has increased 
we have encountered fewer problems. Because they 
are inserted in the subcutaneous tissue, the systems 
are comparatively tamper proof, which is useful for 
younger children. One child who previously had a 
long tunnelled line, pulled it out, and another child’s 
tunnelled line fell out. Frequent or unexplained 
difficulties that occur when the systems are in use 
should, however, alert one to the possibility of 
abuse of the line. 

The systems have been particularly useful in 
families in which social or language problems may 
have made daily flushing of a long tunnelled line 
difficult. Teenagers have expressed preference for 
the implantable systems; they are less conspicuous 
than long tunnelled lines, but should be carefully 
positioned as their contours may be an embarrass- 
ment. The systems do not interfere with swimming 
or other activities and there is no need for daily 
flushing. Infection of the systems has not been a 
particular problem, but strict asepsis in all proce- 
dures is essential. 

The main benefits of implantable systems com- 
pared with long tunnelled Imes are their low 
infection rate and the minimal care that is needed 
when they are not in use. The latter is a particular 
advantage when there are long intervals between 
use (such as in patients with cystic fibrosis in whom 
the need for good intravenous access will be lifelong 
but there may be intervals of several months 
between treatments). 

Problems of bleeding should be anticipated in 
children with thrombocytopenia and disorders of 
clotting, and these should be corrected as far as 
possible before the operation. Insertion in patients 
with cystic fibrosis should be done with adequate 
antibiotic prophylaxis and physiotherapy if the 
detrimental effects of a general anaesthetic’ are to 
be avoided. Local anaesthetic cream is useful in 
those children upset by the discomfort of putting a 
needle into the system. 

Although the initial cost of a tunnelled line is less 
than that of an implanted system, the higher 
maintenance costs of the tunnelled line make it 
equally expensive after four months. We are con- 
tinuing to place long tunnelled lines in children in 
whom bone marrow transplantation is a possibility 
in the future. 

Despite requiring a needle to gain access to the 
portal the totally implantable systems are well 
tolerated by the children, accepted by their parents, 
and preferred by the nursing staff. The use of these 
Systems is now well established tn the management 
of our patients with cancer, and their use in patients 
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with cystic fibrosis who require repeated courses of 
antibiotics intravenously is increasing. 


We thank the paediatric surgeons who inserted the devices, 
particularly Mr RD Spicer; the Cystic Fibrosis Research Trust for 
funding Dr J Gilbert (the clinical research fellow in cystic fibrosis); 
and the Joseph Levy Charitable Foundation for funding Sister T 
Robinson (the cystic fibrosis liaison sister). We also thank Dr CC 
Bailey and Dr IJ Lewis for sharing their experience and permitting 
us to report their patients. 
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Symptoms and signs cf progressive hydrocephalus 


M KIRKPATRICK, H ENGLEMAN, ANC R A MINNS 
Department of Neurology, Royal Hospital for Sick Children, Edinburgh 


SUMMARY The clinical features of 107 cases of children with hydrocephalus and measured raised 
intraventricular pressure were analysed retrospectively. Fifty one children had recently been 
diagnosed as having hydrocephalus, and the remainder had had shunts injected to direct the 
cerebrospinal fluid. The most common symptoms in the group were vomiting, behavioural 
changes, drowsiness, and headaches. Th= most common clinical signs were inappropriately 
increasing occipitofrontal head circumferences, tense anterior fontanelles, splayed sutures, and 
distension of the scalp veins. Half the infantile cases of hydrocephalus were without symptoms, 
and a quarter of the cases with cerebrospmal fluid shunts and measured raised intraventricular 
pressure were without signs. There were nc fewer than 33 different clinical signs including several 
unusual ones, such as macular rash ard sweating. We believe that the presentation of 
hydrocephalus with raised intraventricular pressure is sufficiently variable, unusual, or even 


absent to justify the direct measurement of intracranial pressure. 


The classical adult presentation of raised intrecra- 
nial pressure (headache, vomiting, and papil- 
loedema’) is rare in children with progressive 
hydrocephalus. There are few studies of the clinical 
presentation of hydrocephalus with raised intrecra- 
nial pressure either before or after an operaticn to 
divert the cerebrospinal fluid. 

There are certainly no studies in which raised 
intracranial pressure has been confirmed by drect 
measurement, and such reports that do exist in 
children frequently include those with causes of 
raised intracranial pressure other than hydrocesha- 
lus alone. The aim of this study therefore was to 
document the symptoms and signs of 107 cases of 
progressive hydrocephalus (that is, hydrocephalus 
with raised intracranial pressure) in which the 
clinical features were documented and raised ven- 
tricular pressure had been confirmed on daect 
measurement. 


Patients and methods 


All the patients were admitted to the neurology anit 
at the Royal Hospital for Sick Children, Edinbu<gh, 
from 1975 onwards and they all had progressive 
hydrocephalus with or without a ventriculoreri- 
toneal shunt in situ. Patients who had ra sed 
intracranial pressure from encephalopathies due to 
brain swelling or cerebrovascular congestion, or 
intracerebral space occupying lesions, were ex- 


cluded (even if there was also hydrocephalus). 
Those with ventriculitis were also excluded. Table 1 
shows the underlying aetiologies in the 107 cases. 
Hydrocephalus associated with spina bifida and 
idiopathic hydrocephalus were the most common 
presentation (65%). 

Fifty one of the 107 cases had clinical features and 
a documented recording of raised intracranial press- 
ure before any procedure to divert the cerebrospinal 
fluid was undertaken (32 boys and 19 girls). Fifty six 
cases presented with raised intracranial pressure and 
ventriculoperitoneal shunts in situ, the clinical 
features thus representing shunt malfunction (29 
boys and 27 girls). Fifty one were infants (44 of the 
non-shunted and seven of the shunted), 22 cases 
were between the ages of 1 and 4 (two of the non- 
shunted and 20 of the shunted), and 34 cases were 
aged 5 or over (five of the non-shunted and 29 of the 
shunted). 


Table 1 Original aetiology of hydrocephalus 


Diagnosis No 
Hydrocephalus associated with spina bifida complex 58 
Idiopathic 14 
Post haemorrhagic hydrocephalus 14 
Post meningitic hydrocephalus li 
Aqueduct stenosis 8 
Hydranencephaly 1 
Congenital toxoplasmosis 1 
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The data that were recorded included name, age, 
sex, the measured intracranial pressure, the dura- 
tion of symptoms and signs before the raised 
intracranial pressure was diagnosed, the symptoms 
and signs themselves, and whether or not a cere- 
brospinal fluid shunt had already been injected. H 
hydrocephalus and raised intracranial pressure (in 
the absence of any other cause for raised pressure) 
were confirmed on admission, the pro forma was 
completed and the data were analysed retrospective- 
ly. 
The method of measurement of intracranial press- 
ure varied; for those who presented in infancy 
without a shunt, it was measured percutaneously 
through the anterior fontanelle or through a Rick- 
ham ventriculostomy reservoir that had been ir- 
serted as an elective procedure. For those patients 
with ventriculoperitoneal shunts in situ, the pressure 
was measured through separate ventriculostomy 
reservoirs. It has been our practice to insert a 
subcutaneous cerebrospinal fluid reservoir at the 
same time as the shunt, thus enabling us to measure 
the intracranial pressure directly whenever there 
was a suspicion of shunt malfunction.? In all cases a 
Gaeltec miniature strain gauge transducer was used 
and a direct recording of an opening pressure, 
maximum resting pressure, or mean overnight 
pressure was obtained. 


Results 


The most common presenting symptoms and signs 
af progressive hydrocephalus are shown in table 2. 
This group comprises both early hydrocephalus in 
non-shunted children and those with shunt malfunc- 
tion. 

The maximum sustained intracranial pressure 
measured in these cases was between 10 and 20 mm 
Hg in 12 (11%), between 20 and 29 mm Hg in 29 
(27%), and over 30 mm Hg in 60% of cases. There 
was no correlation between any clinical feature and 
the measured intracranial pressure. 

Fifty eight had symptoms and signs for less than 
two weeks before the diagnosis of raised intracranial 
pressure was made (54%). Twenty one (20%), 
however, had symptoms and signs for longer than 
one month and this group includes six cases who had 
symptoms and signs for more than three months 
before diagnosis. 

The 51 cases of progressive hydrocephalus before 
surgical treatment have a different range of symp- 
toms and signs from the total group (table 3). This 
group, as would be expected, contains many more 
younger children and half of these with measured 
raised intracranial pressure were asymptomatic. 

The second subgroup (56 cases with shunt mal- 


function) is shown in table 4. They are older than 
the first subgroup, and their signs are even more 
varied with no obvious signs on clinical examination 
in a quarter. 


Table 2 Most common clinical features of progressive 
hydrocephalus, both shunted and non-shunted 


No (%) 
Symptoms: 
Vomiting 35 (33) 
Behaviour change (including irritability) 32 (30) 
Drowsiness or lethargy 30 (28) 
Headache 30 (28) 
Asymptomatic 30 (28) 
Anorexia 15 (14) 
Stiff neck or back ache 8 (7) 
Signs: 
Inappropriately increasing occipitofrontal 43 (40) 
circumference 33 (31) 
Tense anterior fontanelle 22 (21) 
Splayed cranial sutures 19 (17) 
Scalp vein distension 16 (15) 
Sunsetting or loss of upward gaze 15 (14) 
No signs 14 (13) 
Decreased conscious level 13 (12) 
Neck retraction or rigidity 11 (10) 
Acute strabismus 9 (8) 
Pupillary changes 8 (7) 
Papilloedema 8 (7) 


Distended retinal veins 


Other less frequent symptoms were: jitteriness, sleep disturbance, 
sluggish valve, fits, abdominal pain, deteriorating school perform- 
ance, pallor, and failure to thrive. Other less frequent signs were: 
tonic fits, pallor, sluggish valve, decerebration, optic atrophy, 
nystagmus, bradycardia, hypertension, profuse sweating, neuro- 
genic stridor, macular rash, return of tenic neck reflex, hemiparesis, 
ataxia, sudden blindness, Cheyne-Stokes respiration, apnoeic or 
cyanotic episcdes, cardiorespiratory arrest, ptosis, VII and XII 
cranial nerve palsies, and vasomotor changes. 


Table 3 Most common clinicai features of progressive 
hydrocephalus in the non-shunted group (n=51) 


No (%) 
Symptoms: 
Asymptomatic 25 (49) 
Headache or irritability 17 (33) 
Vomiting 8 (16) 
Signs: 
Inappropriately increasing occipitofrontal 
circumference 39 (76) 
Tense anterior fontanelle 33 (65) 
Splayed sutures 20 (39) 
Scalp vein distension 17 (33) 
Sunsetting or loss of upward gaze 11 (22) 
Neck retraction or rigidity 7 (14) 


Other symptoms (in S%—10% of cases): jittery (infants), anorexia, 
drowsiness or lethargy, and stiff neck. Other signs (in 5%~10% of 
cases}: decreased conscious level, pupillary changes, neurogenic 
stridor, decerebration, and papilloedema. 
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Table 4 Most common clinical features of progressive 
hydrocephalus in the shunted group (n=56) 


No (%) 
Symptoms: 
Vomiting 27 (48 
Drowsiness or lethargy 26 (46m 
Headache 26 (460 
Behaviour change (including irritability) 21 (384 
Anorexia 10 (184 
Signs: 
No clinical signs 14 (25 
Decreased conscious level 10 (18 
Acute strabismus 10 (18 
Neck retraction 6 (11 
Distended retinal veins 6 (11 


Other symptoms (in 5%~10% of cases): valve not working, sleep 
disturbance, stiff neck, asymptomatic, and fits. Other sigra (in 
5%-10% of cases): sluggish valve, sunsetting, papilloedema, tonic 
fits, pallor, inappropriately increasing occipitofrontal circumfer- 
ence, tense anterior fontanelle, optic atrophy, bradycardia, profuse 
sweating, nystagmus, hypertension, and macular rash. 


Discussion 


There are two distinct groups of patients with 
progressive hydrocephalus in this study: those with 
and those without diverting shunts. Those with 
shunts and raised intracranial pressure, therefore, 
have clinical features representative of shunt mal- 
function, that is blockage or disconnection. 

We were not concerned with arrested kyd- 
rocephalus, or with ventriculomegaly resulting from 
atrophic or ischaemic parenchymal damage as may 
be seen, for example, in preterm infants with 
periventricular cystic leukomalacia; they do not 
have raised intracranial pressure and therefore do 
not fulfil the entry criteria for this study. Nor were 
we concerned with other causes of raised intracra- 
nial pressure in children such as cerebral oedeme or 
space occupying lesions (even if dilated ventricles 
were a symptom), as in those cases the clin cal 
features may be a reflection of the disease itself. 
Tadros et al reported 100 adult cases of raised 
intracranial pressure that had the clinical features of 
headache, papilloedema, disturbance of conscicus- 
ness, vomiting, optic atrophy, false localising signs, 
and fits (in decreasing order of frequency).” Most 
of these patients, however, had intracranial tumours. 


MOST COMMON SYMPTOMS 

Vomiting—is a non-specific symptom in childhcod 
(and may therefore be a reason for late presentaton 
or delay in diagnosis). It was the commonest 
presenting symptom in the shunted group (n=27) 


and the third most frequent presentation in the non- 
shunted group (n=8). 

Behavioural change—including irritability—was 
the second most frequent symptom in the whole 
group (n=32). Itseemed to be a frequent presentation 
of both subgroups and does not happen only in 
those with closed sutures, but at all ages. Irritability 
in infants may have reflected headaches but, like 
vomiting, is a non-specific symptom. 

Headache—was more common in the older shunted 
group (n=26). The headache associated with raised 
intracranial pressure classically occurs after waking 
from a phase of rapid eye movement sleep when 
there is increased cerebral blood flow and a noctur- 
nal rise in intracranial pressure.* In the series of 
intracranial tumours reported by Tadros et al, 
headaches were reported in all the patients.” 

Anorexia—occurred in 15 cases (14%). This may, 
together with vomiting and a long duration of 
symptoms before diagnosis of raised intracranial 
pressure, have been the reason for the failure to 
thrive of one case in this series. 

Many of the symptoms of raised pressure (vomit- 
ing, behavioural changes, drowsiness, headaches), 
are similar to symptoms of upper respiratory infec- 
tion. The reasons for this may be firstly, that 
children with upper respiratory infection have in- 
creased cerebral blood flow and in a hydrocephalic 
child with abnormal cerebrospinal fluid dynamics 
this may result in a rise in intracranial pressure. 
Secondly, some cerebrospinal fluid may be absorbed 
through the paranasal sinuses? and therefore a rise 
in intracranial pressure may lead to facial conges- 
tion, headache, and so on—similar to an upper 
respiratory illness. 


MOST COMMON CLINICAL SIGNS 

Inappropriately increasing occipitofrontal circum- 
ference—was the most common sign in the non- 
shunted group and occurred in 39 (76%) of cases, all 
of whom were infants. This was a presenting sign, 
however, in only four cases (also infants) in the 
shunted group. Dandy in 1920 considered that all 
the symptoms and signs accompanying hydro- 
cephalus were the direct result of pressure exerted 
by the cerebrospinal fluid. Though an increasing 
head circumference is usually a direct effect of 
raised intracranial pressure, there may be a second- 
ary effect of intracranial venous obstruction leading 
to an increased choroid plexus capillary pressure 
and a subsequent further rise in cerebrospinal fluid 
production.’ Thus the expanding head circumference 
is compensatory and acts as a buffer. 

A tense anterior fontanelle—was the second most 
common finding in the whole group (n=33, 65%). 
In conditions of raised intracranial pressure the 
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normally concave and pulsatile fontanelle becomes 
tense, and at extremely high pressure loses its 
pulsatility. 

Splayed sutures were the third most common 
clinical sign and were present in 20 cases in the non- 
shunted group and two (both infants) in the shunted 
group. The clinical features clearly depend on 
whether the raised intracranial pressure occurs in an 
expansile or non-expansile head. Sutural closure 
begins before birth with fusion of the metopic 
sutures anc progresses through posterior and 
anterior fontanelle closure up to age of 12 years 
when it is thought that raised intracranial pressure 
can no longer separate the sutures. 

Distended scalp veins—were present in a third of 
the cases in the non-shunted group. These are 
usually particularly prominent in the frontal and 
temporal regions. Spalteholz valves are situated 
between the intracranial and extracranial veins, and 
allow a unidirectional flow to the outside. Part of the 
cerebral blaod flow is therefore drained by these 
and raised intracranial pressure is transmitted to 
them. 

‘Sunsetting’—({an inability to look upwards, 
found mostly in infants) may initially be intermittent 
but later becomes continuous, and is due to pressure 
on the superior quadrigeminal plate against the free 
edge of the tentorium. There is, however, a complex 
of signs resulting from lesions in this area known as 
the Koerber-Salus-Elschnig sylvian aqueduct syn- 
drome.® This consists of paralysis of upward gaze, 
pupillary abnormalities, abnormalities of conver- 
gence and nystagmus. Sunsetting, pupillary 
changes, and nystagmus occurred in 30 (28%) of all 
cases. 

Absence of symptoms—in the whole group there 
was an absence of symptoms despite the presence of 
clinical signs in 30 (28%). In the non-shunted group 
there were 25 patients who were symptom free 
(49%), all of whom were infants. Thus in infants 
without a shunt, progressive hydrocephalus was 
asymptomatic in almost half the cases, but dy 
contrast only 7% of the shunted group were 
symptom free. 

Absence of clinical signs in the presence of 
symptoms, however, occurred in 14% of the whole 
group and was the most frequent presentation in the 
shunted greup (25%). We believe that this supports 
the case for the direct measurement of the intracra- 
nial pressure, because one cannot rely on clinical 
features to make the diagnosis. 

Decreased conscious level—14 cases in the whole 
group had a decrease in conscious level (13%), four 
in the non-shunted and ten in the shunted group. It 
is generally assumed that coma is an infrequent 
presentation of hydrocephalus, but lesser degrees of 


impaired consciousness are not uncommon. Coma 
can occur with concomitant plateau waves on the 
intracranial pressure tracing, and may complete the 
clinical Charcot triad of pupillary dilatation and 
ipsilateral hemiplegia in the course of tentorial 
herniation as a complication of acute hydrocepha- 
lus. 


UNUSUAL CLINICAL FEATURES 

Neurogenic pulmonary oedema from a sudden rise 
in intracranial pressure was described by Ducker,” 
who found that he could reproduce it experimentally 
in animals in several different ways. The bobble 
head doll syndrome caused by dilatation or colloid 
cysts of the third ventricle consists of 2-3Hz oscillatory 
movements of the head and developmental delay.! 
No child in this series had either pulmonary oedema 
or the full syndrome. 

Profuse sweating occurred with raised intracranial 
pressure in four cases in all. The original description 
of diencephalic autonomic epilepsy by Penfield in 
1929"! included profuse sweating as one of the 
features, but some authors have speculated that this 
was as a result of raised intracranial pressure.!* We 
have documented some previously unreported 
signs—for example, a macular rash occurred in 
three cases on the extensor surfaces of the limbs at 
the same level of intracranial pressure on each 
occasion. 

Ptosis is also an unusual presentation and auton- 
omic dysfunction such as abdominal pain and pallor 
were more common than we expected. 

Neurogenic stridor was present in four cases, all of 
whom were infants before shunting. This represents 
deranged lower brain stem function caused by 
bilateral cortico-bulbar disruption, and may occur 
alone or with other features of pseudobulbar 
palsy.” Stridor may also occur after acute ventricular 
decompression of cerebrospinal fluid with an 
accompanying upward cone. Other evidence of 
pseudobulbar paresis included sucking and feeding 
difficulties, although frequently hydrocephalic 
infants with seriously raised -intracranial pressure 
will feed and suck well. Difficulties with phonation, 
drooling, regurgitation, and recurrent aspiration 
pneumonia may also result from brain stem dysfunc- 
tion. 

It is of interest that papilloedema occurred in only 
eight cases in the whole group (8%), two of whom 
were infants. In infantile hydrocephalus papilloede- 
ma occurs less often than stridor, pupillary changes, 
and diminished level of consciousness. This is in 
pronounced contrast to patients with infratentorial 
and supratentorial tumours among whom the 
incidence of papilloedema is 70% and 50%, respec- 
tively. . 
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CHRONIC SYMPTOMS 

The chronic symptoms of presentation of ħyd- 
rocephalus and raised intracranial pressure must be 
distinguished from the clinical features of arrested 
hydrocephalus. The latter include ataxic and spastic 
cerebral palsy,” hypothalamic and pituitary distarb- 
ance (for example, precocious puberty},'°!® mental 
retardation, and specific learning disorde-s.'? 
Although we encountered some patients with acute 
hemiplegia or ataxia, these signs all revertec to 
normal after relief of the raised intracranial 
pressure.” 

Twenty per cent of cases had had features present 
for more than one month, and six cases for rrore 
than three months. The clinical features that we 
recognised in those with a long duration of presenta- 
tion were an insidious deterioration in sclool 
performance, intermittent headaches over many 
months, behavioural changes; failure to thrive, and 
dizziness. Many of these features resolved alter 
relief of cerebrospinal fluid pressure. 

In conclusion, therefore, we have shown ‘the 
variability, unreliability, unusual nature, and even 
absence of the clinical features of hydrocephalus 
with raised intracranial pressure. Because imaging is 
a static investigation, and does not invarizbly 
indicate the degree or even the preserce of raBed 
intracranial pressure, we feel that our results 
highlight the need for direct measurement of in-ra- 
cranial pressure as the only sure way to establisk its 
presence. Any unexplained clinical features in 
children with a cerebrospinal fluid shunt should a ert 
the physician to the possibility of raised pressure 
from shunt malfunction. 


We thank Action Research for the Crippled Child for contirued 
support of this research. 
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Renal tubular proteinuria and microalbuminuria in 
diabetic patients 
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SUMMARY The urinary extraction of albumin, retinol binding protein, and N-acetyl-B-D- 
glucosaminidase were studied in 60 children with insulin dependent diabetes mellitus and in 45 
normal children to find out whether the renal tubules played a part in causing the early increase in 
urinary excretion of albumin that occurs in diabetes mellitus. Two overnight urine samples were 
collected and the protein excretion measured and expressed as the geometric mean of the protein 
to creatinine ratio (urinary albumin:creatinine ratio, urinary retinol binding protein:creatinine 
ratio, and urinary N-acetyl-B-D-glucosaminidase:creatinine ratio, respectively). The excretion of 
all three proteins was significantly higher in the diabetic children with 15 (25%) of urinary 
albumin:creatinine ratio, 16 (27%) of urinary retinol binding protein:creatinine ratio, and 
43 (72%) of urinary N-acetyl-§-D-glucosaminidase:creatinine ratio values being above the 
normal range. Significant correlations were observed between urinary albumin:creatinine ratio 
and urinary retinol binding protein:creatinine ratio, urinary albumin:creatinine ratio and urinary 
N-acetyl-§-D-glucosaminidase:creatinine ratio, and urinary retinol binding protein:creatinine 
ratio and urinary N-acetyl-6-D-glucosaminidase:creatinine ratic. There were also significant 
correlations between glycated haemoglobin 1c (HbA,,) and these proteins, especially N-acetyl-B- 
D-glucosaminidase. No correlations were observed with the fractional excretion of sodium, flow 
rate of urine, glomerular filtration rate, or blood pressure. 

These data show that tubular abnormalities are present early in the course of insulin dependent 
diabetes mellitus and suggest that the early increase in urinary excretion of albumin may be at 
least partly tubular in origin, and that glycaemic control may influence this aspect of proximal 
tubular function. 


Raised urinary excretion of albumin has been glomerular filtration rate is raised early in the course 


reported in 10-20% of children with insulin depen- 
dent diabetes mellitus.“* The importance of this 
remains unclear, however, and the finding of a high 
within individual variability of urinary excretion of 
albumin in both normal and diabetic children,’ and 
a possible association with the degree of immediate 
metabolic control in the diabetics, increases the 
problems of understanding its pathogenesis. 

The excessive excretion of protein that charac- 
terises overt diabetic nephropathy is generally 
thought to be caused by increased glomerular 
permeability to protein, and it has been assumed 
that the variably raised urinary excretion of albumin 
that occurs early in diabetes is caused by a milder 
degree of the same pathogenic mechanism.®° ’ The 
Teasons for this assumption include the fact that 
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of insulin dependent diabetes mellitus, ° the fact 
that antihypertensive drugs decrease urinary excre- 
tion of albumin in both diabetics!° and patients with 
essential hypertension, and the morphological 
alterations in the structure and biochemistry of the 
diabetic glomerular basement membrane early in 
the course of the disease.” ” 

This interpretation of the early rise in the urinary 
excretion of albumin depends on the assumption 
that tubular fractional reabsorption of filtered albu- 
min is unchanged. The presence of low molecular 


weight proteinuria undermines that assumption 


because it is caused by tubular dysfunction that 
might also impair the reabsorption of albumin.” 

Urinary $2 microglebulin is the principal low 
molecular weight protein that has been investigated 
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in diabetic nephropathy. Results have been conflict- 
ing but the general conclusions were that althcugh 
there may be an acute increase in B, microglobin 
excretion in poorly controlled diabetes, tubular 
impairment is important only in more advarced 
diszase.' 

Raised urinary excretion of retinol binding protein 
and N-acetyl-$-D-glucosaminidase have been noted 
in association with damage to the renal tubules.” 
Urinary excretion of retinol binding protein (a low 
molecular weight protein) correlates with that cf B, 
microglobin in renal disease,” and recently was 
found to be raised in 15% of diabetic adults even 
without microalbuminuria.*! N-acetyl-8-D-glucos- 
aminidase (a lysosomal enzyme originating f-om 
the proximal renal tubule cell) is not filtered by 
the glomerulus, but is liberated into the tubular 
lumen with proximal tubular damage. Increesed 
levels in the urine have been reported in diaketic 
children both with and without evidence of nephro- 
pathy.” 

The aims of this study were firstly to investigate 
the urinary excretion of albumin, retinol bincing 
protein, N-acetyl-B-D-glucosaminidase, and fz 
microglobin, and the associations among tkese 
proteins in the urine of normal and diabetic children, 
and secondly to investigate the association betw2en 
glomerular haemodynamics and the excretion of 
these proteins. Thirdly we examined the assozia- 
tions between urinary excretion of these proteins 
and other measurements of tubular function and 
metabolic control. 


Patients and methods 


Sixty children and adolescents attending the diabetic 
clinics at the Hospital for Sick Children were 
investigated. Their mean age was 13-1 years (raage 
4-5-19) and the mean duration of their diabetes was 
seven years (range six months to 16% years); 1€ of 
the children were prepubertal, 17 in early puberty, 
and 27 in late puberty; there were 27 boys and 33 
girls. None had evidence of urinary infection at zhe 
time of study. Concentrations of proteins in zhe 
urine were measured in all children as was the blcod 
pressure; measurement of glomerular filtration rate 
was carried out in 44. 

Excretion of proteins in the urine was investiga-ed 
in 45 normal children, mean age 13-3 years (ramge 
4-8-17). Control subjects for the studies of glomeru- 
lar tiltration rate comprised 15 normal adolescents 
and young adults with a mean age of 24-9 years 
(range 17-33) recruited from hospital staff end 
friends. The study was approved by the ethtal 
committee of the Hospital for Sick Children. 

Concentrations of albumin in the urine were 
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measured by radioimmunoassay using a commer- 
cially available kit (Diagnostic Products Corpora- 
tion); concentrations of retinol binding protein in 
the urine by an enzyme linked immunosorbent assay 
(ELISA) using rabbit antisera (Dako Ltd);?? and 
the activity of N-acetyl-B-D-glucosaminidase in the 
urine by an automated colourimetric method using 
p-Nitrophenyl-N-acetyl-B-D-glucosamide (Sigma 
Chemical Co) as substrate.** Urinary creatinine was 
measured by the Jaffe reaction. Excretion of protein 
in the urine was expressed as the geometric mean 
of the ratio of the protein concentration to that 
of creatinine in two consecutive overnight urine 
samples (urinary albumin:creatinine ratio in 
mg/mmol; urinary retinol binding protein:creatinine 
ratio in wg/mmol; and urinary N-acetyl-B-D- 
glucosaminidase:creatinine ratio in umol of p-nitro- 
phenylic acid/hour/mmol). 62 microglobin was 
measured by an ELISA in single random morning 
urine specimens collected during water diuresis 
placed immediately in sodium bicarbonate, and then 
frozen at —20°C. Results were also expressed as a 
concentration ratio with respect to creatinine (urinary 
B microglobulin:creatinine ratio, in wg/mmol), and 
these are given only for the diabetic children. 

Glomerular filtration rate was measured during a 
constant infusion of °'chromium edetic acid under 
conditions of water diuresis with spontaneous void- 
ing of urine.” Estimates of glomerular filtration rate 
were rejected if one or more individual clearances 
differed from the mean by more than 15%. Accept- 
able estimates of glomerular filtration rate were 
obtained in 41 of the 44 children studied. 

Blood pressure was measured using a random 
zero sphigmomanometer with the child seated. 
Results were expressed as standard deviation scores 
standardised against the 1987 Task Force data for 
blood pressure in normal children.”° 

Urinary sodium and plasma sodium concentra- 
tions were measured by flame photometry. Frac- 
tional excretion of sodium measured in the diabetic 
children was calculated from the formula: fractional 
excretion of sodium=(urinary sodium/plasma 
sodium concentration)/(urinary creatinine/plasma 
creatinine concentration). In addition, as plasma 
sodium and creatinine concentrations were not 
measured in the normal children, the urinary 
excretion rates of sodium were compared in normal 
and diabetic children (mmol/minute). 

Glycated haemoglobin 1c (HbA) was measured 
by electrophoresis, the normal range being 5-8%. 

Computation and statistical analysis were done 
using the Statistical Analysis System (SAS Institute 
Inc). Urinary albumin:creatinine ratio, urinary re- 
tinol binding protein:creatinine ratio, urinary N- 
acetyl-B-D-glucosaminidase:creatinine ratio and 
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urinary B microglobulin:creatinine ratio were shown 
to be logarithmically normally distributed by normal 
order plots.” Results were therefore transformed 
logarithmically before analysis. The unpaired Stu- 
dent’s ¢ test, linear regression by the least square 

ethod, and multiple regression, were used to 
analyse the data. 


Results 


Geometric means (range, 2 SD) for urinary albu- 
min:creatinine ratio, urinary retinol binding pro- 
tein:creatinine ratios, and urinary N-acetyl-6-D- 
glucosaminidase:creatinine ratios were significantly 
higher in diabetic compared with normal children 
{table 1). In the diabetic children, 15 (25%) of 
urinary albumin:creatinine ratio, 16 (27%) of urinary 
retinol binding protein:creatinine ratio, and 43 
(72%) of urinary N-acetyl-B-D-glucosaminidase: 
creatinine ratio values were more than two standard 
deviations above the mean for the normal children. 

Mean (SD) glomerular filtration rate in the 
diabetic children was 129 (19) ml/minute/1-73 m? 
surface area, which was significantly greater than 
109 (13) (p<0-001) in the control subjects (table 2), 
and-(30%) had values about the normal range. The 
mean diastolic (but not systolic) blood pressure 
standard deviation score was significantly raised in 
the diabetic children, as was the urinary flow rate 
but not the sodium excretion (table 2). 


Significant positive correlations were found be- 
tween urinary albumin:creatinine ratio and uri- 
nary retinol binding ceatinine:creatinine ratio 
(r=0-67, p<0-0001), urinary albumin:creatinine ratio 
and urinary N-acetyl-6-D-glucosaminidase:creatinine 
ratio (r=0-55, p<0-0001) and urinary retinol bind- 
ing creatinine:creatinine ratio and urinary N- 
acetyl-B-D-glucosaminidas2:creatinine ratio (r=0-70, 
p<0-0001) (figs 1, 2, anc 3). In 39 of the random 
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Urinary retinol binding pro-ein: creatinine ratio (g/mmol) 


Fig 1 Scattergram of urinar- albumin:creatinine ratio and 
urinary retinol binding protem:creatinine ratio (data 
transformed logarithmically) Correlation coefficient is 0-67 
(p<0-0001). 


Table 1 Geometric means (ranges—2 SD) for measurements of protein excretion in caildren with insulin dependent 


Giabetes mellitus and normal children 


Urinary albumin:creatinine ratio (mg/mmol) 
Urinary retinol binding protein:creatinine ratio (ug/mmol) 
N-acetyl-B-D-glucosaminidase:creatinine ratio 

(umol p-nitrophenylic acid/hour mmol) 


Diabetic Normal 
children children Value 
(n=60) n=45) 
0-72 (0-08-5-9) @-41 (0-14-1-17) <0-001 
8-5 (1-:0-74-0) 3-8 (1-0-15-1) <0-001 
39-8 (5-5238) 3-8 (1-8~-25-0) <0-001 


Table 2 Mean (SD) urine flow rate, fractional excretion of sodium, sodium excretior rate, blood pressure standard 
deviation scores, glomerular filtration rate in children with insulin dependent diabetes mellitus and normal children 


Urinary flow (m//minute) 

Fractional excretion of sodium (%) 

Sodium excretion rate (mmol/minute) 

Systolic blood pressure standard deviation score 

Diastolic blood pressure standard deviation score 
Glomerular filtration rate (mi/minute/1-73 m? surface area) 


Diabetic Normal p 
children children Value 
(n=60) *n=45) 

0-77 (0:44) 2:41 (0:23) <0-001 
0-53 (0-35) Not measured 

0-06 (0-04) 3-05 (0-03) NS 
+0-15 (0-63) Not measured NS 
+0-51 (0-82) Not measured <0-01F 
129 (19)* 409 (13 <0-001 


“n=41; {n=15; fcompared with the 1987 Task Force data for blood pressure in normal children.” 
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Urinary N-acetyl-8-D-glucosaminidase : creatinine ratio 
(umol p-nitrophenylic acid/hour/mmol) 


Fig 2. Scattergram of urinary albumin:creatinine ratio and 
urinary N-acetyl-B-D-glucosaminidase:creatinine ratio 
(data transformed logarithmically). Correlation coeffic.ent 
is 0-55 (p<0-0001). 
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Fig3 Scattergram of urinary retinol binding 
protein:creatinine ratio and urinary 
N-acetyl-B-D-glucosaminidase: creatinine ratio (data 
transformed logarithmically). Correlation coefficient is @-70 
(p<0-0001). 


urine samples from the diabetic children, the pH 
was between 6-5 and 9-5. In these samples, the 
correlation between urinary 82 microglobulin: 
creatinine ratio and urinary retinol binding protein: 
creatinine ratio was highly significant (r=0-68, 
p<0-0001). 

Concentrations of all three proteins correlated 
weakly but significantly with age in diabetic but not 
in normal children, and there was a weak correlation 
between duration of disease and urinary N-acetyl-B- 
D-glucosaminidase:creatinine ratio but not with the 
other proteins (table 3). In the diabetic children, 
HbA,;, concentrations correlated with all three 
proteins (table 3). As age correlated with both 
HbA,, concentration and excretion of the proteins, 
this was held constant by multiple regression analysis; 
the association between protein excretion and HbA je 
concentration remained significant for all three 
proteins. 

When the association between urinary albumin: 
creatinine ratio and glomerular filtration rate was 
studied it was found that although there was no 
significant correlation between them (r=0-29, NS), 
seven of 10 diabetic children who had urinary 
albumin:creatinine ratio above the the normal range 
also had glomerular filtration rate above the normal 
range (p<0-001, x°). There was no association 
between urinary retinol binding protein:creatinine 
ratio or urinary N-acetyl-B-D-glucosaminidase: 
creatinine ratio and glomerular filtration rate, or 
between blood pressure and urinary excretion of any 
of the proteins. There was no correlation between 
urinary excretion of proteins and urinary flow rate 
or fractional excretion of sodium in either the 
diabetic or the normal children. 


Discussion 


We have found that children and adolescents with 
insulin dependent diabetes mellitus have significantly 
raised urinary excretion of albumin, retinol binding 
protein, and N-acetyl-B-D-glucosaminidase. The 
good correlation between the excretion of all three 


Table 3 Correlation coefficients for relationships between urinary albumin:creatinine ratio, urinary retinol binding 
proiein:creatinine ratio, urinary N-acetyl-B-D-glucosarr-inidase:creatinine ratio and age, duration of disease and mean 


HbA,, concentration 


Urinary 
albumin:creatinine 
ratio 


Mean age 0-35* 
Mean duration of disease 0-08 
Mean HbA, concentration 0-34* 


*p<0-01, **p<0-001, ***p<0-0001. 


Urinary retinol 
binding protein:creatinine 
ratio 


Urinary 
N-acetyl-j3}-D-glucosaminidase: 
creatinine ratio 


0-35* 0-50°** 
0-27 0-39** 
0-36" 0-57*** 


+ 


Renal tubular proteinuria and microalbuminuria in diabetic patients 133 


proteins in the diabetic children suggests that the 
increased urinary excretion of albumin may, at least 
in part, be caused by proximal tubular dysfunction. 

The main evidence that the early increase in 
urinary excretion of albumin in diabetes is of 
glomerular origin is that it is not paralleled by an 
increase in tubular proteinuria, particularly fz 
microglobin.’ Several studies in adults with insulin 
dependent diabetes mellitus have shown normal 
24 hour urinary excretion of this protein !8 and 
reported abnormalities have usually been associated 
with ketoacidosis,” poor metabolic control, or 
exercise.” One reason for these conflicting results is 
likely to be the instability of B, microglobin in acid 
or extremely alkaline urine, and in the presence of 
pyuria, making it an unsuitable marker for assessing 
tubular dysfunction unless the patient is given an 
Oral alkali before and during the period of urine 
collection.” An alternative method (which we 
undertook in this study) is to collect urine samples 
during water diuresis and immediately place them in 
sodium bicarbonate. We confirmed the results of 
Bernard et al,” who also found a good correlation 
between excretion of B microglobin and retinol 
binding protein in random samples of urine from 
diabetic children. 

Few other low molecular weight proteins have 
been investigated in diabetes. Raised concentrations 
of retinol binding protein have been reported in 
diabetic adults,” and Walton et al recently found 
raised urinary excretion of a1 microglobulin and x 
light chains in diabetic children, and good correla- 
tions between them.*! Contrary to our findings, they 
found no increase in urinary excretion of albumin in 
diabetic compared with normal children. However, 
although the amounts of albumin in the urine which 
they found in the diabetic children were similar to 
ours, the amounts in their normal children were 
higher than those found by most investigators 
(including ourselves).! % In addition, the mean age 
of and duration of disease in the diabetic children 
that they studied were significantly lower than ours. 

The correlation between the concentration of 
HbA; and excretion of the three proteins 
raises the possibility that poor glycaemic control 
may be important. The good correlation reported by 
Watanabe et al between N-acetyl-f-D-gluco- 
saminidase activity and urinary glucose concentration 
would support the experimental evidence that 
secretion of the enzyme by cultured fibroblasts 
correlates with the amount of glucose metabolised 
by the cells.” Glycosuria has been associated with 
alterations in tubular transport of sodium, calcium, 
and phosphate, and could alter the transport of 
low molecular weight proteins such as retinol bind- 
ing protein. Furthermore, competition has recently 


been reported between uptake of albumin and B, 
microglobin in rats, suggesting that tubular re- 
absorption of small and large molecules may not 
take place through distinct pathways as is currently 
thought.** 

Although the flow rate of urine was increased in 
the diabetic children, we found no correlation with 
urinary excretion of protein. This is in accordance 
with the experimental work that has shown that 
reabsorption of phosphate, which is also decreased 
in diabetes,” is linked to absorption of glucose 
directly and is not a non-specific osmotic intra- 
luminal effect. No change in reabsorption of phos- 
phate is observed if mannitol is substituted for 
glucose.” 

We found no correlations between excretion of 
the proteins and fractional excretion of sodium or 
the excretion rate of sodium; this was also reported 
by Ditzel et al.? We also found no correlations 
between glomerular filtration rate or blood pres- 
sure, or excretion of either retinol binding protein or 
N-acetyl-B-D-glucosaminidase. Although no linear 
correlation was found, however, a threshold associa- 
tion does exist between urinary albumin:creatinine 
ratio and glomerular filtration rate, as we have 
reported previously.” 

In conclusion, our data demonstrating increased 
excretion of retinol binding protein and N-acetyl-B- 
D-glucosaminidase in association with positive 
correlations with urinary albumin:creatinine ratio in 
children with insulin dependent diabetes mellitus 
indicate that renal tubular function 1s impaired early 
in the course of the disease, and may be at least 
partly the cause cf the early abnormal urinary 
excretion of albumin. Whether the tubular abnor- 
malities are purely functional requires further study 
of the mechanisms of tubular absorption in both 
normal and diabetic subjects. 
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Seronegativity and HIV infection 


P LEPAGE J BATUNGWANAYO.+ AND P VAN DE PERRE: 
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Hospitalier de Kigali, and AIDS Project, Kigali, Rwanda 


SUMMARY An African girl born to an HIV seropositive mother was seropositive during the 
neonatal period, became seronegative, and was again found to be seropositive at 18 and 
20 months of age. We suggest that seronegative children born to seropositive mothers should be 
followed up for months or even years before HIV infection can be ruled out. 


The diagnosis of human immunodeficiency virus 
(HIV) infection is usually confirmed by the detection 
of antibodies against HIV in serum. In children less 
than 15 months old born to HIV seropositive 
mothers, the presence of specific clinical signs and 
immunological abnormalities are needed in addition 
to the presence of HIV antibodies, to exclude a 
passive mother to child transfer of antibodies during 
pregnancy.’ Among the serological tests, the enzyme 
linked immunosorbent assay (ELISA) is the 
commonest test used throughout the world because 
of its satisfactory sensitivity and specificity, its 
feasibility, and its low price. Nevertheless, HIV 
infected adults and children with negative ELISAs, 
and sometimes with negative confirmation tests such 
as western blot and indirect immunofluorescence as 
well, have been reported.” 

We describe a girl born to an HIV seropositive 
mother who was seropositive during the neonatal 
period, became seronegative, and was found to be 
seropositive again at 18 and 20 months of age. 


Methods 


HIV antibodies were detected by a commercial 


ELISA (Vironostika, Organon Teknika) and by a 
commercial indirect immunofluorescent assay (IFA, 
JLC Allaman). In addition, all serum samples were 
tested by a western blot technique to search for IgG 
and IgM antibodies to HIV (Biotech Du Pont de 
Nemours). This latter test was performed after 
absorption of rheumatoid factor (RF absorbent, 
Behring). HIV antigen was tested using a commer- 
cial ELISA (Innogenetics), and serum immuno- 
globulins were quantitated by radial immunodiffusion 
(Nor-Partigen, Behring). 


Case report 


This girl has been followed up clinically (at least 
every month) and serologically since birth because 
her mother presented with persistent generalised 
lymphadenopathy and was diagnosed as HIV sero- 
positive by ELISA and western blot (positive for all 
bands) during pregnancy. 

The infant was born at full term, but was small for 
gestational age (birth weight 2300 g). She was 
24 months old at the time of writing and had only 
had common minor infections such as acute diarrhoea 
and upper respiratory tract infections. Although she 


Table Sequential detection of HIV antibodies and HIV antigen and quantitation o serum immunoglobulins in a Rwandese 
£ q 


child from birth to 20 months of age 





Age ELISA Indirect gG 
pnmunofluorescent {western blot} 
assay 

15 days Pasitive Positive Positive 

7 months Negative Negative Weak positive 

12 months Negative Negative Negative (p24 only) 

1S months Positive Positive Positive 

20 months Positive Positive Positive 








IgM HIV IgG IgA leM 
{western blot} antigen (gil) {gih (g/l) 
Negative Negative 10-2 0-42 1-38 
Negative Negative 169 1-01 2-99 
Negative Negative 28-1 0-72 2714 
Negative Negative 27-3 0-93 2-70 
Negative Negative 33-2 13-50 2-90 


All values except IgG and IgA at 15 days old are above the upper limit of normal. 
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was growing steadily, her weight was only 8200 g 
and her height 78 cm at 24 months of age. Her 
clinical examination remained comp etely no-mal; 
she never showed any signs of persistent generalised 
lymphadenopathy, parotitis, or chronic otitis media. 
Her psychomotor development followed nermal 
milestones. The chest radiograph was nornmal 
12 and 24 menths of age. She was breastfed for 
17 months. Except for routine immunisation, she 
never received any injections. 

Five serum samples were available for imn uno- 
legical and serological analysis (table). The sərum 
semple from 15 days after birth was pesitive for HIV 
antibodies by ELISA, indirect immunofluorescence 
and western blot (table). Two subsequent sampes at 
7 and 12 months were negative by ELISA and 
indirect immunofluorescence, and showed a reduc- 
tion in reactivity on western blot (figure). The two 


160 






66 
55e 


= 
41 






' 
31e 
a 


24 


TA 
NIR XE 


Figure HIV IgG western blot pattern in sequential seram 
samples from a child born to a mother infected with HI” 
Lane A=serum sample collected at 15 days of life; 

lane B=serum sample collected at 7 months; 'ane C=se-um 
saraple collected at 12 months; lane D=serum sample 
collected at 18 months; and lane E=serum sample collected 
at 20 months. Molecular weights expressed as kilodaltors. 


latter samples (at 18 and 20 months) were reactive 
again by ELISA, indirect immunofluorescence, and 
western blot. At 15 days of life, IgM subclass 
hyperimmunoglobulinaemia was noted. After the 
7 month sample the hyperimmunoglobulinaemia 
was also present for IgG and IgA. 


Discussion 


The progressive loss of antibodies to HIV in a child 
in good general health is usually considered to be a 
good prognostic factor—that is, it indicates that the 
infant had acquired antibodies passively from his 
mother and was not infected perinatally.' The case 
presented here, as well as three others briefly 
described from Italy, show that some infected 
children after being seropositive in the neonatal 
period may present for rather a long period without 
detectable antibodies in their serum. The occurrence 
of seronegative but virus positive subjects has been 
acknowledged among both adults and children. 

A child with epidemiological, clinical, and i immuno- 
logical evidence of AIDS, but without HIV anti- 
bodies from 8 months until her death at 14 months 
of age, has been described.” Nevertheless serum 
samples from the same child, when evaluated with 
more sensitive reagents, were found to be strongly 
positive for IgG antibodies to HIV.’ Borkowsky 
etal” reported nine of 85 HIV infected children, six 
of whom were tested only once, who lacked HIV 
antibodies when measured by a commercial ELISA. 
Only four of these nine cases negative on ELISA 
had detectable antibodies on western blot analysis. 
or on ELISA with recombinant HIV antigens or 
both. All nine children had detectable levels of HIV 
antigen.’ In the case reported here HIV antigen was 
never detected. This is not surprising because the 
antigen is only sporadically detected in the early 
stages of HIV infection in infants, and because of 
the comparative rarity of HIV antigen recov ery by 
ELISA in HIV infected patients from Africa.* In 
some series’ * (but not all,? ° including our case). 
negative HIV antibodies seemed to be associated 
with hypogammaglobulinaemia. In contrast, in our 
case, severe hypergammaglobulinaemia was noticed 
when the child was 7 months of age, that is when she 
was seronegative. Thus hypergammaglobulinaemia 
in children less than 15 months old born to 
seropositive women could be an early immunological 
sign of HIV infection. 

It is most likely that this child was infected 
transplacentally or during delivery, but she may 
have acquired the HIV infection postnatally. Indeed. 
HIV has been isolated from human milk,” and 
postnatal transmission through breast milk has been 
strongly suggested in four recent cases. OT? Postnatal 


infection could explain the delayed appearance of 
HIV antibodies in our patient. 

Large prospective studies are needed to show 
what proportion of children born to HIV infected 
mothers become temporarily seronegative. Sero- 
negative children born to seropositive mothers 
should be followed up for months or years before 
HIV infection can be completely ruled out, even if 
their clinical examination and psychmotor develop- 
ment remains normal. In addition, serum samples 
from these seronegative children should be tested by 
more sensitive assays than commercial ELISA, 
indirect immunofluorescence, and western blot. 
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Pyloric stenosis: congenital or acquired? 
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SUMMARY Pyloric muscle dimensions were mea- 
sured in 1400 consecutive newborn infants. Nme of 
these subsequently developed pyloric stenosis. Their 
pyloric measurements at birth were all within the 
normal range. Congenital preformed muscular 
hypertrophy does not appear to be present in babies 
who later develop pyloric stenosis. 








Infantile hypertrophic pyloric stenosis is usually 
classified as a congenital disorder. Tke condition is 
almost unknown in stillbirths, however, and usually 
presents with vomiting starting after the second 
week of life; this suggests that it may be acquired. 


Wallgren performed radiological examinatioms of 


the upper gastrointestinal tract of 100) asympt ma- 
tic newborn infants and found that pyloric ste 1osis 
subsequently developed in five of them.' Barium 
studies performed in the newborn period showed no 
difference between the five who developed infe ntile 
hypertrophic pyloric stenosis and the others. The 
radiological studies, however, could rot exclude a 
ccngenital preformed ‘soft’ hypertrophy of the 
pyloric muscle causing no constriction. Recently, 


two dimensional ultrasonography has proved reli- 
able for confirming the diagnosis of infantile hyper- 
trophic pyloric stenosis... The purpose of this 
prospective study was to establish whether pyloric 
hypertrophy detected by ultrasonography is present 
at birth in infants who subsequently develop this 
condition. 


Subjects and methods 


Altnagelvin Hospital serves the population of Lon- 
donderry and adjacent areas of Northern Ireland. 
The study was carried out in the maternity and 
paediatric units of the hospital during the five month 
period from 1 January 1987 to 31 May 1987. The 
pyloric dimensions of 1400 consecutive newborn 
babies were measured at the time of their routine 
postnatal examination using an ADR 4000 scanner 
with 5-5 MHz transducer. This provided the normal 
range of newborn pyloric dimensions and a baseline 
from which to assess those who would later develop 
pyloric stenosis and present to this hospital. The 
ultrasound criteria for infantile hypertrophic pyloric 
stenosis used was of a pyloric anterior to posterior 
diameter >15 mm or muscle thickness >4 mm 
(figure).° * Student’s paired f¢ test was used to 





Figure 
infantile hypertrophic pyloric stenosis. The distance bet veen the crosses shows the thickness of the hypoechoeic 
muscle mass. The cross section of the pylorus was also raeasured (anterior-posterior diameter). 


(a) Transverse sonogram. Normal pylorus of r ewborn. (b) Transverse sonogram. Characteristic ‘target sign’ of 
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Table Pyloric dimensions in infants studied. Results are 
mean (+2 SDJ 


Anterior-posterior Muscle 


diameter (mm) thickness (mm) 
Newborn infants (n=1391)* ss Bs ee 2) 2:1 (+£0-6) 
Range 1-0 1-0-3-0 
Infantile patoi Sasa 
stenosis (n=) 15-7 (+0-6) 4-9 (40-14) 
Range 13-0-23-0 4-0-6-0 
Infantile hyperrophic pyloric 
stenosis (values on day 3) 
(n=9) 8-3 (+0-17) 1-8 (+0-09) 
7-0-10-0 1-0-2-0 


*The nine. infants later developing infantile hypertrophic pyloric 


stenosis were excluded from the normal range. 


determine the significance of the change in pyloric 
dimensions from birth to presentation with infantile 
hypertrophic pyloric stenosis. 


Results 


A total of 1400 consecutive newborn infants had 
pyloric dimensions measured at routine postnatal 
examination. Nine of these infants subsequently 
presented to this hospital with infantile hypertrophic 
pyloric stencsis, which in all cases was confirmed by 
surgery. The pyloric dimensions recorded are 
summarised in the table. 

The initial pyloric dimensions of the nine infants 
who presented with infantile hypertrophic pyloric 
stenosis were no different from the other 1391 
healthy newborns. However, there was a highly 
significant increase (p<0-001) in the size of the 
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pylorus by the time infantile hypertrophic pyloric 
stenosis was diagnosed. 


Discussion 


This study shows that pyloric muscle hypertrophy is 
not present in the early newborn period of infants 
who later develop infantile hypertrophic pyloric 
stenosis. It excludes the possibility of a congenital 
preformed ‘soft’ hypertrophy of pyloric muscle 
without constricting effects suggested by Wallgren. 
The incidence of infantile hypertrophic pyloric 
stenosis in this study group was 6-4/1000 live births 
and is in keeping with the previously reported high 
rising incidence in this area.” We conclude that 
infantile hypertrophic pyloric stenosis should no 
longer be referred to as ‘congenital’ pyloric stenosis, 
although the true aetiology of this acquired condi- 
tion remains to be elucidated. 
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Plasma aldosterone and renin activity 
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SUMMARY Eight infants had paired measurements 
of plasma aldosterone and plasma renin activity 
while being treated for congestive heart failure. 
There is parallelism with aldosterone and renin 
activity in the presence of a hyperactive renin- 
angiotensin-aldosterone system. Six patients had 
plasma renin activity and plasma aldosterone 
measured after commencing captopril and we 
have shown biochemical blockade of the renin- 
angiotensin-aldosterone system. 


We have recently reported raised plasma renin 
activity in infants being treated for congestive heart 
failure due to congenital heart disease.’ In that 
study we were unable to report the results of plasma 
aldosterone because concentrations fell outside the 
range of the assay in most instances. We have 
performed an additional study to determine whether 
parallelism between plasma renin activity and plasma 
aldosterone, which has been described in normal 
infants,? continues when the renin-angiotensin- 
aldosterone system is hyperactive, and whether this 
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system can be blocked by using an angioteasin 
converting enzyme inhibitor. 


Patients and methods 


Eight patients had coincidental measuremen- of 
plasma renin activity and plasma aldosterone. “ive 
of these patients had sampling on three separate 
occasions over a period of four weeks, one patient 
on two occasions, and two patients on a single 
occasion. The eight infants, at the time of the first 
sampling, had an age range of 19 to 211 days and 
their mean (SD) weight was 3330 (409) g. All the 
patients had congestive heart failure due to congenital 
heart disease with left to right shunts and vere 
receiving diuretics. 

Other criteria for inclusion in the study, the 
sampling conditions, and the method of estimation 
of plasma renin activity were as previously 
reported.! 

Plasma aldosterone was measured by direct 
radioimmunoassay using a ‘Coat-a-Count’ kit with 
1257 aldosterone label (Diagnostic Products Ltd). 
The antialdosterone antibody is coated on the walls 
of the assay tubes thus achieving solid phase 
separation of the bound and unbound fractions. 
Both intra-assay and interassay precisicn is less than 
10% throughout the range of the assay. Samples 
with expected aldosterone concentrations greater 
than the working range of the assay were diluted in 
zero calibrator. This procedure had previously teen 
validated by serial dilution of a high level saraple 
that displayed parallelism with the dose respcnse 
curve. One ml of whole blood was required for each 
of the assays. 

Six patients, including two patients in the “irst 
study, were given captopril for treatment of their 
heart failure. The standard regimen in use at the 
Royal Liverpool Children’s Hospital for initiating 
treatment was followed. Oral captopril was intro- 
duced at 0-25 mg/kg/dose three times daily. Inzre- 
ments of 0-25 mg/kg were made each day up ~o a 
maximum of 1 mg/kg/dose. Plasma renin actrvity 
and plasma aldosterone were measured after at l>ast 
four days on the maximum dose. The same condi- 
tions were employed for blood sampling buz in 
addition the sample was timed at two hours after the 
dose of captopril. 


Results 


A total of 14 paired plasma renin activity and plasma 
aldosterone values were obtained in the first part of 
the study. Three patients from the first batck of 
assays (6, 7, and 8) had only one set of paired va ues 
within the standards range (table). The results are 


plotted on the figure (triangles). The correlation 
coefficient by Spearman’s rank test was 0-78 
(p<0-005). 

The patients in whom captopril had been adminis- 
tered showed an abolition of the relationship be- 


Table Sample times, plasma renin activity, and plasma 
aldosterone concentration, in eight patients 


Patient Sample Plasma renin Plasma aldosterone 
No time activity (pmol/l) 
(days} (ng angiotensin 
iimiihour) 
1 Zero 183 27 920 
6 81 21 070 
28 9 3630 
2 Zero 88 29 910 
7 20 1690 
28 19 3010 
3 Zero 69 12 810 
7 49 10 160 
28 25 2310 
4 ZerO 95 23 360 
5 Zero 22 TTO 
6* Zero 71 Outside standards 
range 
8 69 Outside standards 
Tange 
28 25 3026 
7* Zero 80 Outside standards 
range 
7 38 Outside standards 
range 
28 12 2359 
8* Zero 89 Outside standards 
range 
4 34 2388 


Outside standards range: >3300 pmol/l; *=patients whose plasma 
aldosterone assays were performed without dilution. 


Plasma renin activity (ng/ml/hour) 





25 30 


0 15 20 
Plasma aldosterone pmol/1 (x 10°) 
Figure Plasma renin activity and plasma aldosterone in 
infants with congestive heart disease. Diuretic treatment 
without captopril (A) and diuretic treatment with captopril 
(@). 


«ac 


tween plasma renin activity and plasma aldosterone 
(figure, circles). There was no significant difference 
between mean (SD) plasma potassium concentra- 
tions before and after instituting captopril treatment 
(4-27(0-39) mmol/l and 4-33(0-51) mmol/l, respec- 
tively). 


Discussion 


This study has shown that there is parallelism with 
plasma renin activity and plasma aldosterone when 
there is hyperactivity of the renin-angiotensin- 
aldosterone system in infants in heart failure. 


Although five plasma aldosterone samples were 


above the range of the assay, these corresponded 
with high plasma renin activity values and tend to 
support our conclusion. 

Previous studies of normal infants have shown 
good correlation with plasma renin activity and 
plasma aldosterone in the normal range.” In older 
children of widely varying ages with salt depleting 
conditions there is a rise of both plasma renin 
activity and plasma aldosterone.’ By contrast ex- 
change transfusion with acute blood volume loss 
results in increased plasma renin activity but no 
parallel rise in plasma aldosterone.* In our study the 
patients were in a stable state compared with those 
undergoing exchange transfusion. 
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The effect of captopriLis to block the conversion 
of angiotensin I to angio-ensin I. The latter is one 
stimulus to the production of aldosterone and our 
study would suggest it is the major stimulus in 
infants in heart failure. We have shown that 
captopril at a dose of 1 ng/kg can effectively block 
this hormone system. Further studies of infants 
being treated for heart failure are required to 
determine the minimum Jose required for effective 
blockade. 


We thank Mrs J Start and Mrs - Radcliffe for technical help with 
the assay procedures and the cardiology department at Royal 
Liverpool Children’s Hospital, Myrtle Street for providing the 
patients for study. 
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Dysphagia due to oesophageal web 


J W L PUNTIS,* S CHAPMAN,+ D W PROCPS,+ AND P SARTORI? 
*Institute of Child Health, University of Birmingham and {The Children’s Hospital, Birmingham 


SUMMARY An 8 year old boy developed a recurrent 
sensation of food sticking in his throat during meal 
times. Bartum swallow examination showed an 
anterior oesophageal web at the level of CS. 
Symptoms disappeared after pharyngoscopy and 
dilatation of the web. 


Case report 


An 8 year old boy of mixed Asian and white 
parentage attended a school medical examination 
with a six month history of food sticking in his 
throat. He avoided eating meat, fish, eggs, and 
green vegetables, preferring soft foods that could be 
chewed easily. Frequent choking at mealtimes had 
lead to a decrease in appetite; liquids were tolerated 


without difficulty. Systenatic enquiry showed no 
additional symptoms and the medical history was 
unremarkable. His parents and siblings were well 
and there was no family hstory of illness of any sort. 
Physical examination wa: entirely normal. 


INVESTIGATIONS 
Haematological investigetion showed a normal 
haemoglobin (128 g/l), but a moderately reduced 
mean corpuscular volume (75-4 fl, reference range 
80-96 fl) indicated probable mild iron deficiency. 
More detailed investigations were not undertaken at 
this time.-A one month course of ferrous sulphate 
(120 mg three times daily) was given, and as 
dysphagia persisted, he was referred to hospital for 
further assessment. 

Dysphagia had been present for 12 months at the 
time of hospital review. Clinical examination 
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showed a thin looking boy with both height and 
weight on the third centile for age. There were no 
abnormal clinical findings. Haemoglobin was 10w 
132 g/l and improvement in iron status was sug- 
gested by an increase in mean corpuscular volur e to 
83 fl. Measurements of serum iron. transferrin, 
and ferritin, together with platelet and reticulocyte 
counts were within the normal range. Repeated 
examination of stool specimens for occult blood was 
negative. Autoantibodies including antithyroid and 
parietal cell antibodies were not detected in the 
serum. A three day prospective record of ‘ood 
intake suggested a diet adequate in energy and 
protein but probably deficient in tron, Barum 
swallow examination clearly showed an anterior 
oesophageal web at the level of C5 (figure). 


PROGRESS 

On pharyngoscopy, appreciable pharyngeal nar-ow- 
ing due to an anteriorly situated web was confirmed. 
There was no evidence of malignant change. A 
biopsy specimen was taken from the web before 
successful dilatation. Histological examinetion 
showed acanthotic squamous epithelium with tocal 
keratohyalin granule formation in the upper leyers 
consistent with repeated mucosal trauma. No in- 
flammatory changes were seen. At subsequent 
follow up the patient reported that his dysphagia 
had resolved. 


Discussion 


Postcricoid dysphagia is variously knowr as 
Paterson-Kelly syndrome, Plummer-Vinson syn- 
drome, or sideropenic dysphagia. Paterson reperted 
the association, usually in women, of dysphagic and 
glossitis and remarked upon an increased risk of 
malignancy occurring in the upper oesophagus, 
while Brown-Kelly found that some patients Fad a 
web in the cervical oesophagus and noted an 
association with anaemia.' The web generally con- 
sists of a thin fold of mucous membrane, as it our 
patient. A review of the literature suggests that the 
syndrome has only once previously been reported in 
a child.“ This was in an anaemic 15 year old girl in 
whom the diagnosis of oesophageal web was made 
only on the occasion of her third admissicn to 
hospital for investigation of dysphagia. Know edge 
of Paterson-Kelly syndrome therefore is almost 
exclusively derived from studies of adults. Our case 
is of particular interest both because the chid is 
male and of very young age. 

Although it is not essential to find evidence of 
iron deficiency before making a diagnoss of 
Paterson-Kelly syndrome,” some studies have 
shown it to be strongly associated with postcricoid 





Figure 
web at the level af C3. 


Barium swallow showing anterior oesophageal 


web, and have lead to the conclusion that tron 
deficiency, commonly due to blood loss, plays some 
part in the pathogenesis of the web.” Clearly, 
evidence for iron deficiency was slight in our patient 
and gastrointestinal blood loss excluded. We there- 
fore suspect that the mild iron deficiency was not 
implicated in the web formation and may have been 
a consequence of poor dietary intake resulting from 
dysphagia. As webs are so infrequent during child- 
hood, a period in which iron deficiency is commonly 
described, it may be that duration of anaemia is 
more significant than anaemia itself. 

Webs can exist without giving rise to symptoms 
and as many as 10% of adults with iron deficiency 
but without dysphagia may be shown to have 
postcricoid webs on barium swallow.” Thyroid 
disease, thyroid antibodies, and malignant disease 


of the upper gastrointestinal tract are more common 
in iron deficient patients with webs than those 
without, suggesting that autoimmunity is a factor in 
Paterson-Kelly syndrome. It is reported that treat- 
ment with iron and correction of anaemia may 
sometimes relieve dysphagia but without necessarily 
altering the radiological appearance of the web 
itself. Whether such treatment has any effect on the 
estimated 5% risk of malignant change in the 
pharyngo-oesophageal region is uncertain." 
Oesophageal web remains an uncommon cause of 
dysphagia in childhood but one which may be 
suggested by careful history taking and clinical 
examination. Barium swallow can be diagnostic but 
false negative or misleading results sometimes occur 
particularly if reluctance to drink the barium results 
in poor dilatation of the pharynx insufficient for the 
web to be visualised.” The lack of information 
regarding postcricoid dysphagia in childhood makes 
the prognosis for our patient impossible to define. 
When the diagnosis is not made until adult life there 
may be a history of dysphagia going back to 
childhood. One such case, a male diagnosed at the 
age of 38, developed squamous cell carcinoma of the 
pharynx 10 years later. Our patient has so far only 
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been followed up for a few months but as the risk of 
malignancy is particularly worrying in a young child 
we plan to keep him under regular review with 
repeat pharyngoscopy at six monthly intervals, 
whether symptomatic or not. 
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High compared with standard dose lipase pancreatic supplement 
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SUMMARY Cotazym-S-Forte, a new pancreatic 
supplement containing 10 000 BP units of lipase 
activity per capsule, was compared with a standard 
dose pancreatin supplement (Pancrease) with 5000 
BP units lipase activity in a randomised crossover 
trial. The number of capsules of Cotazym-S-Forte 
administered was half the usual number of Pan- 
crease capsules and was associated with the same 
degree of fat absorption as Pancrease. 


Relative deficiency of exocrine pancreatic enzymes 
occurs in about 85% of patients with cystic fibrosis.’ 


Within any group of patients with cystic fibrosis 


there is a wide range of requirements for pancreatic 
enzyme supplements.* The large number of capsules 
required by some patients may contribute to poor 
compliance. If the number of capsules could be 


reduced while maintaining adequate fat absorption 
this would be of benefit to the patients. 

The aim of this present study was to compare a 
high lipase dose, enteric coated, enzyme supplement 
(Cotazym-S-Forte (Organon), 10000 BP units 
lipase activity per capsule) with a standard lipase 
dose enteric coated, enzyme supplement (Pancrease 
(Cilag), 5000 BP units lipase activity per capsule). It 
was reasoned that the same degree of fat absorption 
could be achieved with half the number of capsules. 
This study was performed to test this hypothesis. 


Patients and methods 


Thirty patients with cystic fibrosis (20 boys, 10 girls) 
ranging in age from 1-3 years to 13-8 years (mean 4-7 
years) participated in the study. Each patient had 
classic features of cystic fibrosis and a sweat chloride 
concentration >60 mmol/l on pilocarpine ion- 
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tophoresis. At entry into the study all patients were 
taking Pancrease. 

The study consisted of two 14 day periods, one 
while taking the usual dose of Pancrease and the 
other while taking Cotazym-S-Forte. The number of 
Cotazym-S-Forte capsules was calculated to be half 
the usual number of Pancrease capsules. Wher the 
number of Pancrease capsules was an odd number 
the lower half was taken. Patients were randcmly 
allocated to commence with either Pancrease or 
Cotazym-S-Forte. Sixteen patients took Pancrease 
in the first 14 day period of the study anc 14 
Cotazym-S-Forte. Each 14 day period terminated 
with a three day fat balance study performed at 
home. This consisted of a full dietary recording for 
four days with a faecal collection during the last 
three days of this period. No restriction was placed 
on fat intake during the study period. As a further 
check that the fat intake was similar in both periods 
and represented by the dietary record at the end of 
the period, however, a further two days of dietary 
recording was performed mid way through eaca 14 
day period separate from the recording perioc for 
the fat balance study. 

Faecal fat estimation was calculated using the acid 
titration method of van de Kramer et al.* Fat 
content of ingested foods was calculated from the 
dietary records using the Microdiet software 
package (Department of Mathematics and Statistics, 
University of Salford, United Kingdom). W ere 
necessary, additional foodstuffs were added te the 
programme using values from Australian dietary 
references.* * The percentage of fat malabso-bed 
was calculated by the equation: 


Three day fat output {g) 
% Fat malabsorbed = = 





3x Mean daily fat intake (g) 


Fat malabsorption values on each supplement, 
average number of capsules taken for the 14 day 
period, and fat intake during periods when feecal 
collection was, and was not performed, were com- 
pared using the paired z test. The study was 
approved by the hospital ethics committee and 
written parental consent was obtained. 


Results 


Twenty five patients successfully completed the 28 
day study period. One patient taking Cotazy n-S- 
Forte withdrew from the study after developing 
diarrhoea. Three patients were excluded because of 
incomplete and inaccurate dietary recording and a 
further patient was withdrawn due to incomplete 
faecal collection. There was no significant difference 
between the fat input during periods of faecal 


collection and periods during the two week study 
period where dietary recording was performed 
without faecal collection. The degree of fat malab- 
sorption while taking Pancrease and Cotazym-S- 
Forte was not significantly different (figure). The 
mean degree of malabsorption while on Pancrease 
was 12% and on Cotazym-S-Forte 13%. The group 
mean intake for Pancrease was 31 capsules a day 
(range 10-56), while for Cotazym-S-Forte the figure 
was 14 capsules a day (range 6-25). This represents 
an average daily lipase input of 15 500 units (range 
5000 to 28 000 units) while on Pancrease, and 14 000 
units (range 6000 to 25 000 units) while on Cotazym- 
S-Forte. 


Discussion 


The results of the present study have shown that 
Cotazym-S-Forte is as effective as Pancrease in 
reducing the fat malabsorption in patients with 
cystic fibrosis. Cotazym-S-Forte has the added 
advantage that the number of capsules needed are 
half that of Pancrease. It would therefore be of 
benefit to those patients who require large amounts 
of pancreatic enzyme supplements to correct their 
fat malabsorption, Reducing the number of capsules 
would probably also lead to greater compliance with 
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Figure Left: average daily lipase input (1000s of 
international units) during the two periods of faecal 
collection. Right: fat malabsorption, as a percentage of 
ingested fat, while taking Pancrease and while taking 
Cotazym-S- Forte. 


High compared with standard dose lipase pancreatic supplement 


the medication. Despite instructions to reduce the 
number of capsules by only half when taking 
Cotazym-S-Forte, some patients reduced it by more 
than half without any significant alteration in fat 
malabsorption. This does not negate the results of 
this study as the aim of this study was to determine if 
Cotazym-S-Forte was as effective as Pancrease, not 
that it necessarily had better activity. 

Individual microspheres of Cotazym-S-Forte have 
a mean (SD) diameter of 1-2 mm (0-4 mmi, 
(personal communication, Organon) a size smaller 
than the average quoted size for Pancrease micros- 
pheres, <3 mm (product information, Cilag). Meyer 
et al have shown that while sphere size in the 1-3 
mm range determines the rate of emptying from the 
stomach (independent of meal composition), mic- 
rospheres should be in the range of 1-4 (0-3) mm to 
empty at the same rate as emulsified food. (Meyer J, 
Elashoff J, Porter-Fink V, Dressman J, Amidon G. 
What should be the size of pancreatin microspheres? 
Abstract presented at the American Gastroenter- 
ological Association Meeting, Chicago, May 1987.) 
Thus the microsphere size may be the reason why 
some patients were able to reduce their capsule 
intake to less than half their usual Pancrease dose 
without an alteration in the degree of fat mal- 
absorption. Another possible and more likely 
explanation for the reduction in enzyme intake by 
more than half is that these patients were taking an 
excessive number of Pancrease capsules initially. 

All patients involved with the study expressed 
preference for the Cotazym-S-Forte preparation due 
te the reduced number of capsules required. No side 
effects were noted. The diarrhoea experienced by 
one patient while on Cotazym-S-Forte is unlikely to 
have been a side effect as several members of his 
family, who do not have cystic fibrosis, had similar 
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symptoms at the same time. The preparation 
appears to be safe and acceptable. 

With the advent of enteric coated pancreatic 
supplements our ability to provide adequate nutri- 
tion in cystic fibrosis has improved due to the 
greater utilisation of fat as an energy source. While 
it remains likely that in the foreseeable future 
enzymes will still be needed, a reduction in the 
number of capsules required would be of major 
benefit to these patients. 

The results of this study have shown that 
Cotazym-S-Forte is as effective as Pancrease in 
correcting fat malabsorption in cystic fibrosis and 
has the added advantage of needing only about half 
the number of capsules. 


The authors wish to thank Organon for their help with the project. 
They also wish to thank Mrs B Crawford who performed the faecal 
fat assays. 
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Spontaneous regression of congenital epulis of the newborn 


H R JENKINS AND C M HILL* 


Departments of Child Health and *Oral Surgery, University Hospital of Wales 


SUMMARY An Infant with congenital gingival epulis 
which spontaneously regressed over the first year of 
lite is reported. A policy of conservative manage- 
ment should be adopted in this condition unless 
there are feeding problems in the newborn period or 
reasons to doubt the diagnosis. 


A AL ee eee eye ese e A AR RIE ISH INES HOI ZEN VAES EAA SRSESHSSIFESHSENRZSE-ISHISAA THESE IME MIMRARAUISAAOE IP AARNE HRSA De * 


Congenital epulis of the newborn is a rare, benign 
tumour of the gingiva first described in 1871.' The 
aetiology and histological origin of the tumour are 
unknown and there are still doubts as to the natural 
history of the condition. The optimal management 
of congenital epulis is unclear and some authors 
have recommended simple excision in the neonatal 
period.” This report concerns an infant who pre- 
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sented with a congenital epulis arising from the 
anterior maxillary region that was managed cor ser- 
vatively. Subsequently there was spentaneous re- 
gression of the lesion during the first year of life. 


Case report 


A girl, weighing 3900 g, born at term by soon- 
taneous vertex delivery after an uneventful preg- 
nancy was noted to have a pedunculated, fleshy 
mass measuring some 1-5 cm in diameter ar sing 
from the right anterior alveolar margin (fig 1). 
There was no family history of congenital abnor- 
mality and the child was otherwise normal. Despite 
the size and prominence of the mass the infant fed 
satisfactorily from the breast and subsequently 
thrived. 

Surgical excision was deferred and the child was 
reviewed regularly on an outpatient basis. Tiere 





Fig | 


Congenital epulis of the newborn phctographea five 
days postpartum. 





Fig 2 


The same lesion 12 months later adjacent to the 
upper right deciduous lateral incisor (BJ), virtually 
indistinguishable to the untrained eye. 


was spontaneous regression of the epulis to a size of 
3—4 mm by 12 months of age (fig 2). The primary 
dentition erupted uneventfully. 


Discussion 


Approximately 120 cases of congenital epulis of the 
newborn infant have been described in the literature 
since the first report in the 19th century,! and 
several important features have emerged. In a 
review of the 113 cases described between 1871 and 
1971 Fuhr and Krogh noted a striking and unex- 
plained preponderance of females, with the maxilla 
affected two to three times as often as the 
mandible.’ Rarely multiple lesions have been de- 
cribed with associated abnormalities of the nasal 
bridge and septum.* 

The clinical diagnosis of congenital epulis is 
almost obligatory when a solitary tumour of the 
gingiva is present at birth. The diagnosis can only be 
confirmed by histological examination but this 
would involve surgical intervention, with the atten- 
dant risks of haemorrhage in a small neonate, and 
negate the conservative approach that some authors 
have advocated. The remote possibility of Epstein’s 
pearls (gingival cysts) or of an eruption cyst arising 
prematurely would not be consistent with the 
clinical characteristics of the lesion which is pink, 
rubbery firm, and present at birth. The other 
possible diagnosis is that of an isolated premature 
nodule of fibromatosis gingivae but the subsequent 
clinical history in our case was not consistent with 
this. 

There are no reports of recurrence of congenital 
epulis after excision, or of metastasis, and the 
histological appearance of the lesion is usually that 
of a granular cell myoblastoma without pseudo- 
epitheliomatous hyperplasia.” The aetiology of the 
condition is unknown, and the natural history and 
optimal management of the lesion are not well 
defined. Most cases of congenital epulis are treated 
surgically and some texts recommend early excision 
of the lesions in the newborn period.” 

Despite the fact that this lesion is probably 
hamartomatous and neither inflammatory nor neo- 
plastic, excision of a sessile epulis may expose a wide 
base which can bleed persistently and in early 
infancy precautions must be taken to limit blood loss 
to an absolute minimum. Parenteral vitamin K, 
atraumatic intubation, the use of local anaesthetic 
with vasoconstrictor, excision without margins, and 
bipolar coagulation should all be employed if 
surgical excision is indicated. Welbury,° however, 
has advocated an expectant, non-operative 
approach as the management of choice and, having 
adopted this policy in our case, there was consider- 
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able spontaneous regression of the lesion by the age 
of one year. Alveolar development and the early 
dentition appear to have been unaffected. 

It may well be that congenital epulis of the 
newborn is not as rare as has been previously 
believed and perhaps, with a greater awareness and 
reporting of the condition, its natural history will 
become more evident. In the meantime, contrary to 
the opinions of some authors, we would strongly 
advocate a conservative approach to the lesion 
unless there are feeding problems or diagnostic 
doubt that necessitate surgical intervention. If there 
are obvious and troublesome feeding difficulties in 
the newborn period simple excision with the precau- 
tions outlined above is the treatment of choice. 


We wish to acknowledge the help of the department of medical 
photography at the University College of Wales Dental School fer 


producing the illustrations and also Mrs Carole Demontoux for 
typing the manuscript. 
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Controversy 


Shared care in paediatrizs 


C J BACON 


Department of Paediatrics, Friarage Hospital, Northallerton 


I work with one consultant colleague in a district 
general hospital about 50 miles from the nearest 
regional centre, which is Leeds. All children im the 
district with a serious illness mitially come to us and 
an important principle in our work is the need to be 
aware of our limitations and when to ask for help. A 
good working relationship with regional colleagues 
is vital. 

The life blood of this relationship is the tele- 
phone. When you are worried about a child with an 
unfamiliar or deteriorating illness it makes al. the 
difference if you discuss things over the phone with a 
specialist colleague, preferably someone you 
already know well so that you are at once or: the 
same wavelength. For example if you are watching a 
child with acute renal failure an early call tc the 
nephrologist will enable you to make calmer deci- 
sions about dialysis and less rushed arrangements 
for transfer; parents too will be reassured to Enow 
that you are in touch with a specialist from the 
outset. For the relationship to thrive the reg.onal 
specialist must make himself accessible to prone 
calls; if he dislikes carrying a bleep he must heve a 
sweet voiced secretary who can track him dowr and 
persuade him to phone back without delay. 

In chronic conditions the sharing of care between 
a peripheral and a regional paediatrician involves 
the same principles as it does between a general 
practitioner and a consultant. At an early stage it is 
helpful for the specialist to carry out a comprehen- 
sive assessment; thereafter there may be routine 
periodic reassessments and help during crises. The 
local man, however, should remain responsible for 
overall management and day to day care. He is in a 
far better position to assess the family and social 
background, to organise various support services, 
and to cope with any coincidental problems. 

With these principles in mind we have developed 
arrangements with regional specialists in cardiology, 
endocrinology, respiratory disease (especially cystic 
fibrosis), nephrology, and paediatric surgery. We 
usually refer the children to Leeds for initial 
assessment and sometimes institution of treatment. 
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They then come back to our care, but have specialist 
reassessment at intervals varying from three months 
to two years, according to the type and severity of 
their problems. Whenever possible these reassess- 
ments are done at a combined clinic at our own 
hospital. These combined clinics are a vital ingredi- 
ent of shared care, and have advantages for all 
concerned: the families do not have to travel so far 
and perceive that their local paediatrician and the 
regional specialist are truly in concert; the local 
paediatrician learns a lot and feels more involved in 
major decisions; and the regional specialist has a 
pleasant outing in the country—and ensures himself 
a steady flow of referrals and research material. 
Shared care of neonates calls for particularly close 
understanding. As a matter of policy our unit 
maintains a capability for only short term ventila- 
tion, and babies likely to need intensive care for 
more than a few hours are transferred to one of the 
two regional units. An ability and a willingness 
always to accept such transfer is an essential basis to 
the relationship. The regional units send out highly 
efficient teams to collect very preterm babies who 
have evaded transfer in utero. The team takes about 
90 minutes to arrive, during which time we do our 
best to get the baby in good condition for travel and 
to support the parents. The handover, usually from 
peripheral consultant to regional registrar, calls for 
tact on both sides, the former bowing to the other’s 
sharper skills, the latter not flaunting them too 
aggressively. If the units know and respect each 
other’s capabilities, babies can be transferred back 
as soon as intensive care is no longer needed, freeing 
the regional unit cot and making life easier for the 
family. After discharge routine follow up can be at 
the district general hospital, with an occasional visit 
to the regional unit if it wishes to monitor outcome. 
Some specialties, for example oncology and renal 
transplantation, call for continuing close supervision 
by the regional unit, though here too there is a place 
for a local contribution. It is thoughtless to get a 
child to make a 100 mile round trip for a routine 
blood test when there is a district general hospital 


just down the road. Regional units sometimes justify 
this behaviour by saying ‘The family prefers to come 
to us’. In fact this denotes a failure on the part of the 
regional unit to encourage trust in the district 
general hospital; it is only too easy, and extremely 
damaging, for the regional unit to give the impres- 
sion that the district general hospital cannot give the 
required standard of care. When tempted to make 
such an aspersion the clever regional registrar 
should remember that the consultant at the district 
general hospital was once in the same position. 

What peripheral paediatricians dislike most is 
having their patients taken over by a regional 
specialist who cuts them out of management. Such a 
specialist must not be surprised if he gets only one 
referral from each colleague. 

I once phoned a supraregional unit over 200 miles 
away for advice on a rare illness and was instructed 
to send the child to them forthwith; another unit, 
soon contacted instead and always used since, 
helpfully guided me in managing the child on my 
own ward, It is also annoying for a paediatrician in a 
district general hospital to be bypassed, either by a 
general practitioner who refers direct to the regional 
unit, or by one regional unit referring on to another 
when the family moves house; the remedies here are 
in the first case a quiet chat in the bar, and in the 
second acknowledgment by the regional unit that 
the local man should also be involved. I am always 
happy for a colleague with a special interest to see 
my unusual cases—so long as he does not poach 
them-—-and to write them up if he wishes; it is 
gratifying to be asked first, and even more gratifying 
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to be given the opportunity to decline joint 
authorship. 

As a frequent recipient of helpful advice I have 
come to appreciate the art of imparting it tactfully. I 
want my knowledge extended and my errors put 
right for the future, but if my nose is rubbed too 
hard in my ignorance and mistakes I might take 
fright next time. I am irritated by the hypocritical ‘as 
you knows’ and ‘of courses’ with which medical 
letters are larded. I prefer my advice cold turkey, 
but for those who like some dressing, a useful ploy is 
to shift the imputation of ignorance and preface 
information with ‘I told the parents that... 

Taking politeness one stage further, one much 
respected regional colleague always starts his letters 
‘I quite agree that this is . . .. no matter how wildly 
different one’s suggested diagnosis: he gets a lot of 
referrals. 

A good relationship between peripheral and 
regional paediatricians has to be worked at. It 
requires mutual respect and courtesy, and a proper 
humility. The local man must acknowledge that it is 
his duty to obtain for his patients the best knowledge 
and skills available and that in this day and age these 
cannot all reside with him. The specialist must 
accept that his omniscience may not extend beyond 
his specialty and that many things may best be done 
locally. Once achieved a good relationship will be 
rewarding for both sides, and above all will bring the 
greatest benefit for the families they are trying to 
help. 

Correspondence to Dr Cl Bacon, Department of Paediatrics, 
Friarage Hospital, Northallerton, North Yorkshire DL6 1JG. 
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Families with congenital heart disease 


J L EMERY 


Wolfson Unit, Department of Paediatrics, Uriversity of Sheffield 


SUMMARY Families with congenital heart deformities appear to have more difficulties and stress 
than those with other deformities. Some problems are intrinsic to the deformity but others are 
largely related to communication difficulties between the groups doing home support and those 


in supraregional centres. 


Any child born with a deformity or disorder that 
seems either hfe or career threatening produces 
anxieties and distress. Congenital deformity oč the 
heart is now the largest single group of gross 
congenital deformities, and their families have 
special problems. Some of the problems that occur 
in their homes are discussed here; this paper is tased 
on personal experience with bereaved parents over a 
40 year period. 

It was my practice as a children’s pathologsst to 
talk face to face with parents of children on whom I 
had carried out necropsies. During a total of bout 
7000 child necropsies, I probably saw the parents of 
nearly a half. Furthermore, in the hospital we 
developed a system whereby a specially trained 
mortuary attendant handled the child and talked 
with the parents in a humane way. Parents talked 
to this non-medical woman over a cup of tea in 
a way that they would never talk to me in my 
Office. 

During the past 15 years our interests have 
become increasingly focused on home deaths rather 
than hospital deaths and we haye been carryin3 out 
confidential enquiries at increasing depth on all 
baby deaths from the age of 2 weeks to 5 years The 
home visits started with the cot deaths and when 
some others were visited as controls it became 
immediately obvious that people would say things at 
home that they would not mention in hospital- This 
particularly applied to personal relationships with 
their relatives and friends. 

An enquiry technique has been developed with 
Dr Elizabeth Taylor, and the amount of information 
obtained at conferences in the general practiticner’s 
surgery after these visits is of a completely different 
order to that obtained previously from interviewing 
the parents in hospital or by holding a hospita_ case 
conference. 


” 


Unexpected postneonatal deaths 


Congenital heart disease presents to families in two 
forms; children who present symptoms and are 
diagnosed in the lying in hospital very soon after 
birth, and children who are apparently completely 
normal at birth but present three or four weeks later 
either as failure to thrive or as unexpected deaths. In 
any series of children presenting as unexpected 
deaths in the postneonatal period (cot deaths), there 
is always a group of children with congenital 
deformity of the heart and these constitute perhaps 
about one in 20 of children who so present. The 
death of these children is unexpected by the parents, 
although in most cases when one analyses the 
history from the point of view of gaining weight or 
symptomatology, some abnormalities in the child’s 
development have been present but not recognised. 
Before the ‘cot death syndrome’ became popular, to 
diagnose an unexpected death as a congenital 
deformity of the heart was usually a relief to the 
parents as it constituted an adequate explanation for 
the death. Now the situation has altered. Parents of 
virtually every baby who is found unexpectedly dead 
are now presented with the literature on cot deaths 
in the hospital receiving rooms or by health visitors, 
usually before a necropsy has been carried out. 
When a diagnosis of a congenital deformity of the 
heart appears, it often disconcerts the parents. 
There is now a wide public awareness of dramatic 
surgery on babies’ hearts but only successes gain 
publicity. Parents immediately question themselves 
as to whether they have missed something and 
whether, but for some action on their part, the child 
could have had a life saving operation. Once the 
diagnosis of congenital heart disease is made, the 
family is removed from the ‘cot death’ classification 
and the whole of the cot death bereavement and 
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surveillance support network from these people is 
aiso removed. There is no other system to take its 
pace. These children have not been under the care 
of any cardiology unit. As pathologists or paediatri- 
clans we can arrange for these parents to have 
genetic counselling regarding the possibility of 
further children with congenital heart disease, but 
this is only of marginal emotional assistance to 
them. These parents are just as anxious about 
amother child death with their next pregnancy as are 
classic cot death families and need at least as much 
support. 


Acceptance of a diagnosis 


In most children congenital heart disease is sus- 
pected in them as newborns and then diagnosed. 
The situation is similar in general ways to the other 
major group of congenital deformities, namely 
children with hydrocephalus and spina bifida, but 
has differences. Both groups have the shock of loss 
of expectation and of accepting this—for example, 
‘Why me and my child?’—and the insecurity of the 
future. There is often delayed separation of the baby 
from the family and friends with a distorted growth 
pattern of ‘love’ between the family and the child. If 
the child is kept in hospital with one parent, there is 
again the distortion in the pattern of love. As the 
existence of the deformity becomes accepted, there 
fellows the anxiety for the child in older age and 
financial implications. With the knowledge of in- 
creased dependency there is then a growth of 
emotional attachment to this child with essential 
compensation and possibly over compensation 
facets. All these aspects apply to all children with 
defects, but with the child with the heart deformity 
there is an added difficulty in acceptance. The child 
that has spina bifida or hydrocephalus usually has 
some degree of talipes or other physical deformity 
that the parent can recognise and so actually sees 
that the child is deformed, whereas the child with 
congenital deformity of the heart is often overtly 
completely normal. The child may be pale or 
cyanosed but parents are not as familiar with 
concepts of cyanosis and pallor as physicians and 
these, in my experience, have very little meaning 
to them, particularly if it is their first child. Thus 
the child is to them a normal child but the doctors 
have been able to recognise that the heart is 
abnormal. 

Doctors often spend a lot of time with parents 
explaining the anatomy of the heart, they show them 
ultrasound studies, and x ray studies, and models of 
the heart. This is very difficult for all but the very 
rare parent. The parents are not basically interested 
in anatomy, although they appreciate that the 
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doctors, and particularly the surgeons, are fascin- 
ated by it. Parents frequently tell the doctors that 
they understand exactly what they are describing 
when they do not. The only thing parents are 
interested in is whether the child will grow up as a 
normal child or not. On this point the physicians and 
cardiologists are always careful not to make a 
prognosis of complete normality. The parents are 
carried along on a wave of need to investigate, 
which they try to understand, but they are still in a 
sort of ‘zombie’ state of growing acceptance. During 
this time the babies are lifted from their home base 
to supraregional investigatory and treatment centres. 
In such places modern medical magic takes place 
and the oracles there come out with a verdict that 
goes down the familial line—treatment/non- 
treatment, immediate surgery or not. 

Different children need different patterns of care. 
Some children are sent home to die, most go home 
under supervision to return for staged surgery, some 
go home directly, and others go to the units from 
which they were referred. There are problems 
regarding all these aspects and it is probably 
simplest to take them separately. 


Special units 


LEVELS OF CARE: UNIT, LOCAL HOSPITAL, AND HOME 
Highly specialised supraregional units, whether for 
congenital deformities of the heart or other special 
disease, create as well as solve problems. They are 
usually staffed by brilliant people who are enthu- 
siasts, some would call them ‘fanatics’, and gather 
round them a group of people who they are able to 
infect with their enthusiasm. This produces a level of 
concentration and interest in the patient that is not 
available elsewhere. Therein lies the very value of 
such units and why they can attain such high 
technical excellence. Parents recognise this enthu- 
siasm, they see it as a special interest in their own 
child and the doctors and staff of such institutions 
become a sort of priesthood to them. It is part and 
parcel of all such units to know how good they are, 
to tell each other how good they are. This is all part 
of the psychology of running any good unit. When a 
child is returned from such a unit back to its base 
hospital it is impossible for the parents not to be 
aware that the child is going back to a lower level of 
care and attention. No matter how good the original 
referring unit was, it has not the egocentricity 
relating to that child’s condition that is present in the 
special unit. This creates problems of confidence for 
the parents of the referred child. It is not easy for 
the nursing and medical staff of the base units to 
handle the situation, everything in a way mitigates 
against the parents. The child in the ward is not the 
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consultant’s whole responsibility and it is very 
difficult for a relative lack of interest not to become 
apparent. All know that the child had to gə to 
another place for ‘special tests’ and that the major 
decisions relating to treatment have been deter- 
mined from outside. Parents often express to us at 
home how frustrated they are at what appears to 
them to be defects in local care, which is in actuality 
not different from what took place in the 
specialist unit. They are afraid to say anything or 
make dissatisfaction known to the local staff because 
they feel they are completely in their hands. 

If the child is sent home rather than to the 
hospital, the situation is often less difficult but there 
are frequently great problems in communica‘ion. 
There is a timing situation which is very difficult to 
overcome. If a child is being sent home a referral 
letter needs to be sent. This usually goes tc the 
referring unit or referring doctor. Such a letter 
usually takes four or five days. This produces a celay 
of about 10 days in getting detailed information 
about a patient to the people who are looking after 
the child at home. Some units attempt to convey 
information to the local people by telephone, some 
have a special liaison health visitor or social worker 
staff to do this but this works only in a partial way. 
Telephone information about a child who is only 
slightly known to either person is difficult, ard to 
catch and speak to the child’s health visitor and 
family doctor entails a use of time that very few units 
can afford. If this type of information is relayed to 
the local hospital liasion staff this only cr2ates 
another stage in which information is reduced in 
interest and urgency. The need for a formal letter 
remains. Currently children arrive home anc the 
local health visitor and family doctor don't know 
that the baby is home until the parents come for help 
and information. Without a detailed letter of 
findings and instructions in hand, beth the family 
doctor and the health visitor are at very great 
disadvantage. Some units send the parent home with 
duplicate letters giving information for the health 
visitor and family doctor. This is by far the best 
method of handling the situation but some unts do 
not want parents to read what they fee! are 
confidential letters and so will not do this. I am 
convinced that they are wrong in this. | know af one 
unit where the ward sister always sent a hand witten 
note by the mother to the health visitor—which 
worked excellently. We have come across several 
instances where the child coming home procuced 
quite dangerous levels of difficulty in home care, 
and some cases where we believe that children have 
died unnecessarily because of hospital staf’ not 
being aware of the precise home situation. There are 
often tensions and factors at home that parents hide 





from hospital staff and hospital social workers, 
particularly if parents want the child home. 


ACCESSIBILITY AND COST OF VISITING 

The special units have also another problem in that 
of ease of accessibility to the family. I well remem- 
ber when visiting one unit and discussing the family 
situation with the paediatricians there who said how 
nice it was to work in a unit where both parents 
brought the child to the unit on every occasion. This 
was presented as a sign of excellent communications 
and care of the child. But seen from the other side 
the situation was quite different. This unit was so 
isolated and distant from the child’s home that it was 
virtually impossible to reach it except by car. Special 
units are very rarely sited at city centres but more 
usually at some previous isolation unit. One parent 
cannot take a child in the car by themselves so both 
parents have to go, and in many instances the father 
has to take the day off work and lose salary in order 
to take his wife to a special care unit. Some families 
can ill afford this. In our community less than half of 
the parents have cars of their own and so visits 
necessitate either lengthy journeys involving taxis or 
persuading some friend or relative to drive the car 
for them. There are some voluntary organisations 
that do help in this way but these are not usually 
automatically laid on. 

When the child is admitted to a special unit 
additional problems of time and expense occur. 
Overnight accommodation is sometimes provided 
by the unit but by no means always. It is difficult 
enough for grandparents and siblings to attend local 
hospitals when children are admitted but attending 
distant hospitals is very difficult indeed. We have 
known grandparents not go to see the children in 
hospital, but pay for the parents to go, thinking that 
it is better for the child to see the parents than 
themselves. We have seen parents go into con- 
siderable debt in relation to the cost of travelling to 
see their children in distant units. It is the middle 
class parent who is at greatest disadvantage as the 
extremely poor parent on public assistance usually is 
able to get assistance and asks for it, whereas the 
young professional has equal difficulties and often 
more responsibilities. When the NHS has ‘rational- 
ised’ services, I have never known the additional 
cost to the families to be taken into account. We 
hear stories of families in the United States going 
into debt, selling their houses and cars because their 
children need special high cost care but the same 
does occasionally happen within our own NHS and, 
with current trends, this could well increase. 


SURGERY THAT IS NOT SUCCESSFUL 
Surgeons are at great pains always to point out that 


surgery is not always successful, and the patient may 
die if not during the operation, soon afterwards. The 
parents sign a certificate to permit the operation but 
while they hear the words that the surgeon says, 
they have accepted the situation usually in a 
different way. The surgeon to them is to some extent 
the hand of the Almighty, they know that he knows 
that he is not successful every time but they alse 
know that, or at least they think they know, he 
firmly believes that on this occasion there will be 
success, and thus although there is a theoretical 
intellectual acceptance that the child may not 
survive, it is not an emotional acceptance. Optimism 
is the name of the game. If the child dies the world 
falls apart in a way that is greater than if a child dies 
from an operation related to cancer or something 
that is known to be lethal in the emotional sense. If 
the child dies, the surgeon is usually at pains to 
explain to the parents why the operation failed. It is 
very difficult for the surgeon not to justify things te 
himself in what he is saying to the parents, and it is 
commonplace for the parents to come away from 
their interview with the physicians and surgeons and 
make a remark to their friends as to ‘how sorry they 
are for the surgeon’ that he was not able to be 
successful in this instance. Deaths in baby heart 
surgery are more difficult than in other situations 
because quite frequently the child has been built up 
for the operation and at the time of the operation is 
relatively stable, so that if the child dies the parents 
have the feeling of having signed the child’s death 
warrant when signing permission for the operation. 
They know that the child would have survived for a 
few months at least without the operation, and they 
know that the operation has eliminated this. They 
had not seen a child getting more crippled physically 
or seen their child’s head getting larger, or seen the 
child being less able to walk or pass urine that occur 
in so many other deformities. The cardiac surgical 
unit carries an almost unique burden of trust. 

One of the saddest comments that comes from 
parents follows their return to the unit where their 
child lived and died, whether it be for a heart 
deformity or leukaemia. They go into the ward 
where their child was being looked after and see 
another child in the same bed. They cannot but see 
that child as a replacement ‘love and interest’ object 
for the doctors and nurses, whereas they the parents 
have no such replacement. If they see the doctors on 
ward rounds, the death of their own child strikes 
them much harder with the realisation that the 
interest and activity of the unit staff has moved on 
while the parents are still left with their own grief 
and loss. 

With deaths of children with congenital deformi- 
ties, particularly deaths when they occur in distant 


Families with congenital heart disease 153 
special units after weeks of illness, we have a 
‘dislocation of grief situation. This occurs most 
classically in babies who are born prematurely and 
die several weeks later. When a child dies far away 
from the home and takes several weeks to die, the 
parental and the family grief gets out of step. Quite 
frequently when things go wrong and death is likely, 
the extended family accept the inevitability of the 
death and commence their grieving, while the 
parents who are visiting in the special unit are 
affected by the optimism of the nurses and are still 
communicating with the living child. When the child 
dies later and may or may not be brought home for 
funeral, the inlaws, grandparents, etc have gone 
through the initial shock and anger stage of death 
and are less tolerant of the parents in their grief. The 
dislocation of grief and affection is a major problem. 
It is a particular problem in the provinces when 
children are referred to very specialist units in 
London. The nurses of these units have spent a vast 
amount of time and energy on nursing children who 
later die, and they too need to go through a 
bereavement process with each child’s death if they 
are to remain healthy. Good units develop their own 
support system for such cases. Often there is a 
dedicated padre who helps the parents in their grief 
and helps the nursing staff in theirs, and the 
nursing staff and the parents both attend the 
child’s funeral in the institution where the child dies. 
The child may even be buried in the special unit area 
and not go back to its home base. This is fine for 
the unit but when those parents now go home they 
are in a completely different situation. They have 
lost both their child and their immediate home 
support. 

The egocentricity of specialist centre workers can 
be intriguing! Recently at a meeting I listened to 
some erudite discussions on the technology in 
diagnosis and surgery of a particular type of 
congenital deformity of the heart where one hospital 
series was compared with the other. Neither series 
was a total community series and both were ‘of unit’ 
results but referred to total survival figures with 
most of the time at home. The family background 
and home support mechanisms for the children were 
in no way comparable. They were in different 
countries in which primary care systems were 
different. One country has about a half of the 
postnatal infant mortality rate and cot death rate 
than the other. In these two operation series no 
home care aspects were investigated. It was 
accepted that the mortality rate in the unit from the 
country with the lower infant and cot death rate was 
due to the surgical treatment. The surgeons are in a 
dilemma: they have almost absolute power in their 
theatres but almost none in homes in far away 
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Child Psychiatry (as one of the ‘Cinderella’ specia- 
lities) has had to look carefully at its interface with 
other disciplines and at the management of the 
referral stage of cases. Because so much of our work 
is in liaison with others, failure to clarify the 
expectation of the referral, the degree of collabora- 
tion needed and who is taking responsibility for 
what, results in dissatisfactions and misunderstand- 
ings for the referrer. 

This paper is written in the hope that some of this 
‘thinking through’ that we have undertaken might 
be helpful to paediatricians making tertiary refer- 
rals. First, practices in child psychiatry are con- 
sidered and then possible implications in paediatrics 
considered, 


Practices in child psychiatry 


Several types of response can be offered to referrals 
to child psychiatric teams. These are: 


@ An opinion or assessment 
@ Consultations 

@ Joint work 

@ Parallel work 

@ Handovers 


AN OPINION 

This is self evident. A referrer asks for an opinion, 
for example whether a 9 year old boy who keeps 
hearing his grandfather’s voice talking to him is 


psychotic. Total responsibility remains with the 


referrer. 


A CONSULTATION 

A social worker brings a family to see us. Together 
with the family the problem is presented, for 
example those consulting want our advice on how te 


manage an adolescent’s violence. They have worked 


on the problem and feel stuck. Taking the views of 
both the social worker and the family into account 


we make an intervention—jargon for a carefully 


worded statement designed to change the en- 
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trenched situation. Those consulting us can reject 
or accept our view. 


JOINT WORK 

An education social worker (known as an education 
welfare officer in some areas) refers a family asking 
to work jointly with us in getting a school refuser 
back into school. A social worker refers a family for 
joint work where there has been intrafamilial sexual 
abuse. The aim is to work with the family and:effect 
sufficient change for the perpetrator to be reinte- 
grated into the family. Responsibility for the work 
effecting change is joint: the statutory responsibility 
in the second example for protecting the child 
remains with social services. 


PARALLEL WORK 

A social worker refers a 4 year old child for help 
with his encopresis. She is meanwhile working with 
the family on parenting skills. The two agencies take 
responsibility for different areas of work. They are 
not independent of each other, however, and this is 
the least successful model of working. 


HANDOVER 

Again self explanatory. An educational psychologist 
refers a family saying the family is complaining of 
problems that are entirely home and not school 
related. The referrer plays no further role. 


In all these examples responsibility for primary 
care of course remains with the general practitioner 
who is kept informed. 


Child psychiatric joint work and liaison work with 
paediatrics 


Using the same models, the following are estab- 
lished at the point of referral (see table for 
examples): 


@ Expectation of the referral 
@ Degree of collaboration needed 
@ Areas of responsibility 
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GENERAL COMMENTS 

While much of the work is in parallel, the joint 
collaborative role is of great importance to the 
successful management of all these problems. 


HANDOVERS 

The only clearcut case for handovers is when the 
paediatricians see what turns out to be an Mm- 
appropriate referral—for example, a general practi- 
tioner refers what purports to be a vomitting 
problem. On assessment this ts clearly a case of 
bulaemia, that is, self induced vomiting. 

More commonly paediatricians seek to hand over 
cases where they consider the origin of a physical 
symptom to be psychogenic. Rarely, however, has 
the family reached this point early in the manage- 
ment of the problem and handover to the child 
psychiatrists can be counter productive when the 
family attends ‘under duress’, still convinced the 
doctors have simply not investigated fully enough. 
When families are beginning to look at the possibil- 
ity of emotional factors joint work can be useful so 
that the ‘expert’ on the physical aspects is present to 
help deal with family’s need to somatise problems. 

Additionally, we all, of course, have anecdotes of 
referrals of this type, where later a serious physical 
condition is identified. 


CONSULTATIONS 

Paediatricians rarely use this direct face to face form 
of seeking an opinion in conjunction with the family. 
It can often reduce the family’s resistance to being 
‘delivered’ to the child psychiatric team and expelled 
from the paediatric arena. A disadvantage ts that it 
is time consuming—the child psychiatrist needs to 
make an assessment of the family in order to 
comment. 

Some observations on referrals in 
paediatrics: ‘shared care’ 


tertiary 


Difficult situations seem too often to arise with this 
type of referral. The commonest example of this is 
where the tertiary centre takes over the ‘expert’ 
management of the problem while the secondary 
centre (referring paediatrician) is expected to pro- 
vide emergency cover or ongoing day to day care. 
This can result in: 


(1) Problems in management of the acute 
situations because the parents lack faith in the 
local service and undermine necessary changes 
in treatment. 

(2) Liaison with local services—for example, 
schools, physiotherapists, etc—not being as 
coordinated as it should be. 


The reasons for the problems are usually: 


(1) Failure to clarify at the point of referral the 
mode! of shared care being sought. 

(2) Failure to clarify discrete areas of responsi- 
bility and, in particular, failure to make clear to 
the family who is responsible for what. 

(3) Geographical distance between the two 
centres making close collaboration difficult. 


To avoid this problem referrals to tertiary centres 
should be understood by all those involved (re- 
ferrer, family and tertiary centre) and be for one of 
the following reasons: 


(1) For opinion and advice only (responsibility 
remains with referring paediatrician). 

(2) For takeover of care for an agreed period 
with responsibility passing back to the referrer 
at the end of this time. 

(3) For a long term handover of care when 
tertiarv centre takes over responsibility, liaising 
with the general practitioner. 

(4) For consultations. 


Joint clinics are becoming more widely available 
and offer an excellent opportunity for close col- 
laboration and clear definition of roles and responsi- 
bilities. 

In my view this could be improved still further by 
using a model closer to that described in child 
psychiatry where consultations are offered. It would 
be clearer to the family that the referring paediatri- 
cian and they themselves were seeking the consulta- 
tion if the referring paediatrician were to fetch them 
in and then sit with the family (and not with the 
‘specialist’) and jointly consult. At the end there 
should be an opportunity for the referring paediatri- 
cian and family to discuss, in the absence of the 
‘specialist’, their reaction to the opinion given and 
whether or not they (family and referring paediatri- 
cian) want to act on the advice given. This makes 
very clear the nature of the referral—that responsi- 
bility remains with the referring paediatrician—and 
can enhance relationships by fully involving the 
family. 


Shared care: a misnomer 


The term shared or joint care when the term used is 
in relation to a paediatrician referring to an expert at 
another centre is usually a misnomer: it is not the 
overall care that is shared but other aspects of 
management. Central responsibility cannot be 
shared where those trying to share it do not work 
alongside and are not in frequent contact within the 
same establishment. The situation is analogous to 
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divorced parents. Joint care and control can cnly 
work where parents are living together. Judges and 
the courts are now clear that joint care and conzrol 
are not in the best interests of the child but that for 
continuity and sense of security, care and concrol 
should be with one parent only and with the parent 
most frequently in contact with the child. Joint 
custody is sometimes granted (though less and ess 


so), and extending the analogy, this would mean 
that the local paediatrician (parent with care and 
control) would consult with the ‘specialist’ (parent 
with access only) over major decisions (joint 
custody issues). 

Correspondence to Dr JC Sturge, Department of Child Psychiatry, 


Northwick Park Hospital, Watford Road, Harrow, Middlesex HA1 
3UJ. 
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Personal practice 


The investigation of haematuria 
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Visible haematuria is a common presenting symp- 
tom of renal and urinary tract disease in children, 
and is often recurrent. Symptomless microscopic 
haematuria is not frequently detected on routine 
examination of the urine during coincidental illness 
or population screening.' * Most cases are found to 
be caused by primary glomerular disorders: how- 
ever, surgically remediable causes are occasionally 
diagnosed, and it is mandatory that every child is 
appropriately investigated. Such an assessment 
should be tailored to the individual patient's particu- 
lar circumstances and not carried out in a routine 
and perhaps needlessly invasive manner. It is best to 
proceed in planned steps, aimed first at confirming 
the presence of haematuria, then establishing the 
anatomical site of bleeding, and finally the diagno- 
sis. A logical plan requires a knowledge of the 
causes, which are reviewed below. 


Non-glomerular causes (table 1) 


Bleeding from the genitalia, as in severe vulvovagi- 
nitis, gross sexual abuse, or vaginal foreign body 
may present with apparent haematuria, and carefu! 
inspection of the genitalia is an essential procedure. 
For the first menstrual period to be mistaken for 
haematuria is something which I have observed only 


Table 1 Non-glomerular causes of haematuria 





Genital or anal bleeding 
Urinary tract infection 
Hypercalciuria 

Calculus 

Hydronephrosis 

Neoplasm 

Trauma 

Schistosoma haematobium infection 
Subacute bacterial endocarditis 
Sickle cell disease 

Tuberculosis 

Renal cysts 

Loim pain-haematuria syndrome 
Blood coagulation disorder 


once in more than 25 years. Bleeding from an anal 
fissure into a baby’s nappy, where it may be diffused 
by urine, is a rare cause of difficulty. 

Acute urinary tract infection may be accompanied 
by microscopic haematuria, but a clinical presenta- 
tion with visible haematuria is unusual in children. 
Hypercalciuria has recently been reported as an 
occasional cause of persistent microscopic 
haematuria,’ and its correction by a liberal fluid 
intake together with the avoidance of a high dietary 
calcium intake or, if necessary, the use of diuretics, 
is usually curative. 

Surgically remediable causes of haematuria in- 
clude calculus, hydronephrosis, neoplasm, and 
trauma, and a suitable imaging procedure must be 
undertaken to exclude them. Causes of haematuria 
in the bladder are very rare during childhood, and 
cystoscopy is, almost without exception, a needless 
investigation.* > The ease of international travel 
means that today, however, some children living in 
temperate countries may previously have resided in 
tropical zones where the parasite Schistosoma 
haematobium is prevalent. Prompt treatment of 
schistosomiasis is essential if hydronephrosis due to 
fibrotic changes at the ureterovesical junction are to 
be avoided.” 

Other infrequent causes of haematuria include 
subacute bacterial endocarditis, sickle cell disease, 
tuberculosis, and renal cysts. Although adult poly- 
cystic disease is, today, increasingly diagnosed in 
childhood by ultrasound screening, haematuria 
rarely occurs before adulthood. The loin pain- 
haematuria syndrome, well described in young 
women,’ is rare in childhood; I have seen only two 
cases~a 15 year old girl and a 12 year old boy. The 
diagnosis eludes conventional imaging procedures 
and renal angiography is necessary in suspected 
cases. Haematuria may occasionally follow un- 
usually strenuous and sustained exertion, usually in 
young adult males, although I have once seen it in a 
healthy 12 year old boy. Although urinary tract 
bleeding may complicate coagulation disorders, 
haematuria is almost never the presenting symptom. 
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Glomerular causes (table 2) 


PROLIFERATIVE GLOMERULONEPHRITIS 

In typical poststreptococcal glomerulonephrit's of 
moderate severity, signs of salt and water retertion 
are present, with hypertension, raised jugular 
venous pressure, clinical or radiological ca-dio- 
megaly, and minimal oedema. In mild cases, 
however, these features may be absent. The con- 
dition can only be diagnosed with confidence within 
one or two months of onset of haematuria, when the 
serum titres of streptococcal antibodies are raised 
and the serum complement C3 componert 1s 
reduced but gradually returning to normal. ost- 
streptococcal nephritis is not a recurrent diso“der, 
even though in severe cases it may be slow to teal, 
and the diagnosis need not be seriously entertzined 
in a child who has had repeated attacks of macro- 
scopic haematuria over a period of six months or 
more. 

Although a nephrotic or nephritic presentation is 
the rule in mesangiocapillary glomerulonephritis, 
Cameron et al noted haematuria as the first symp- 
tom in 7% of cases.” Persistent, heavy proteinuria is 
almost invariably present, however, and a low 
serum C3 concentration would be strongly sugges- 
tive while a normal concentration would not exelude 
the condition.” Haematuria is the commonest enal 
manifestation of Henoch-Schénlein purpura." 
While recognition of the systemic features will 
obviate any diagnostic difficulty in the vast ma_ority 
of cases, an occasional patient may present with 
symptomless haematuria months or even years after 
the initial illness has resolved; the diagnosis ts then 
dependent on a careful history. This clinical pettern 
is of interest because of its similarity to that o” IgA 
nephropathy, and the occurrence of mesangia IgA 
deposits in Henoch-Schénlein nephritis, together 
with a report of twin boys, one affected by Heaoch- 
Schénlein nephritis and the other by IgA 
nephropathy,'’ suggests that the two condition: may 
have a common immunopathological basis. 


IGA NEPHROPATHY 


IgA nephropathy is probably the commonest cause 


Table 2 Main glomerular causes of haematuria 





Proliferative glomerulonephritis: 
Acute posistreptococcal 
Mesangiocapillary 
Henoch-Schaénlein 

IgA nephropathy 

Alport nephropathy and variants 

Thin membrane disease 

Minor glomerular abnormalities 





of recurrent, symptomless, macroscopic haematuria 
and persistent microscopic haematuria in children 
and young adults. Since its first description in 1968!" 
a wealth of literature has been published and the 
subject is well reviewed by D’Amico.'* There is 
appreciable geographical variation in its incidence; 
it is commoner in southern than north western 
Europe and is particularly common in Japan and 
South East Asia. Estimates of its incidence will vary 
according to referral practice; since the screening of 
Japanese school children for urinary abnormalities 
was begun in 1974, IgA nephropathy has been the 
commonest form of primary glomerulopathy to be 
diagnosed in paediatric renal units.” A low incidence 
has been reported in negroes; some workers have 
reported a significant association with HLA-DR4 
antigens but others have failed to confirm this, and 
there are rare reports of siblings being affected.” 

The light microscopic findings in renal biopsy spe- 
cimens in children are generally minimal or consist 
of mild, focal, and segmental mesangial prolifera- 
tion. A minority of children who have accompany- 
ing persistent proteinuria may later develop segmen- 
tal glomerular sclerosis. The diagnosis is established 
by the finding, on immunofluorescence microscopy, 
of diffuse mesangial deposits of IgA, occasionally in 
isolation but more usually with IgG or C3, or both. 
On electron microscopy, dense deposits correspond- 
ing to these immune complexes are observed parti- 
cularly in the perimesangial regions. The aetiology 
remains uncertain and it ts still debated whether the 
mesangial deposits represent increased production 
and delivery or decreased clearance of IgA immune 
complexes.~ An interesting recent finding is the pre- 
sence in a few patients of circulating antigliadin anti- 
bodies, coupled with flat mucosa on jejunal biopsy 
and clearance of haematuria in response to a gluten 
free diet, suggesting a possible connection 
between the relatively high prevalance of IgA 
nephropathy in Italy and the use of wheat based 
pasta as the staple diet. 

The course of the illness is generally protracted, 
although not as often progressive as it is in adults. 
About one third of children lose their symptoms, 
but the remainder continue to have haematuria, if 
only microscopic, and no effective treatment has yet 
been found. A few children develop protemuna, 
associated with segmental glomerular sclerosis, and 
are at risk of future chronic renal failure.” IgA 
deposition is reported to recur in renal transplants, 
although the clinical manifestations are mild and 
renal function remains stable in the short term.” 


THE ALPORT NEPHROPATHY 
The next most common cause of glomerular haema- 
turia in childhood is the Alport nephropathy. The 


term Alport’s syndrome should perhaps be confined 
to those families in which neurosensory deafness 
occurs in addition to nephritis, as originally 
described.'° Males more often exhibit deafness than 
females, and typically progress to chronic renal 
failure in early adulthood, whereas most females 
remain in apparently good health throughout life. In 
a few families deafness is absent, even in males, who 
survive to a greater age before developing chronic 
renal failure; these we have referred to as Alport 
variants.” A variety of ocular defects have also 
been described’® °; these include posterior poly- 
morphous dystrophy of the cornea, anterior lenti- 
conus, and perimacular flecks, all of which represent 
basement membrane defects. We have observed 
strong positive correlation between deafness, ocular 
abnormalities, proteinuria, and chronic renal 
failure‘? 7 

Like IgA nephropathy, the Alport nephropathy is 
of geographically variable prevalence. This may 
reflect true racial differences, referral practices, and 
the morphological criteria used for diagnosis. The 
condition is diagnosed in specimens from renal 
biopsies undertaken in children with haematuria 
more than twice as frequently in Birmingham than 
in Manchester and Leeds,*!’? although the 
incidence of IgA nephropathy in all three centres is 
similar. The lack of reports of hereditary nephritis 
from Singapore suggest that it is uncommon in the 
Chinese, although we have diagnosed it in one such 
family in Birmingham. I have not yet seen it in a 
negro child and know of no published reports of its 
occurrence. 

The inheritance of the Alport nephropathy may 
be heterogeneous, although most of the published 
pedigrees? and all that we have studied in 
Birmingham” are consistent with X linkage. It 
requires male to male inheritance to disprove X 
linked inheritance, and such instances are not only 
rare but also unsubstantiated by unequivocal ultra- 
structural diagnostic criteria. A family history of 
nephritis and deafness is not always obtained as 
female ‘carriers’ may have asymptomatic micro- 
scopic haematuria as their only clinical manifesta- 
tion. It is therefore essential to test the urine of all 
first degree relatives of children presenting with 
haematuria before dismissing the disorder as non- 
familial; we have detected at least 10 affected 
families in this manner.*! Even then, haematuria in 
females may be intermittent, and a single negative 
test does not exclude the diagnosis.” It is uncertain 
whether those rare cases diagnosed on firm mor- 
phological grounds in the absence of affected rela- 
tives are true mutants or the offspring of affected 
women who do not display clinical manifestations.” 
The genetics of the Alport nephropathy will ulti- 
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mately be settled by means of DNA probes, and 
preliminary studies point strongly towards an abnor- 
mal gene on the X chromosome.” 

The changes seen on light microscopy of renal 
biopsy specimens are non-specific; segmental glo- 
merulosclerosis and interstitial foam cells are not 
usually found in young children but develop as a 
prelude to declining renal function and correlate 
strongly with the presence of heavy proteinuria.” 
Immunofluorescence is essentially negative. The 
hallmark of diagnosis lies in the characteristic 
ultrastructural alterations of the glomerular base- 
ment membrane.**’ This consists of irregular 
thickening of the membrane, with complex replica- 
tion of the lamina densa, the clear spaces between 
the layers containing electron dense aggregates, and 
has been likened to a basket weave.” Although we 
have observed similar but strictly localised changes 
in a variety of other glomerulopathies, widespread 
glomerular basement membrane involvement is 
diagnostic of the Alport nephropathy. That this 
abnormality may be due to defective biochemical 
composition” is supported by the absence from the 
glomerular basement membrane of the Goodpas- 
ture antigen.” 


‘THIN MEMBRANE DISEASE’-AN ALPORT VARIANT? 
In addition to thickening of the glomerular base- 
ment membrane attenuated segments may be 
seen.'’ Occasionally they are so thin that the lamina 
densa becomes interrupted. Bernstein has suggested 
that this may be the primary lesion," and the 
observation by Habib et al that this is the prevalent 
abnormality in younger children lends support to 
this concept.””? In some children with familial 
haematuria there is diffuse attenuation of the glo- 
merular basement membrane.'’ When originally 
described this was believed to be a benign 
condition, and this appears to be true in many 
cases. Chronic renal failure of late onset has, 
however, since been reported in relatives of four 
patients with thin membrane disease.” I have 
recently biopsied two siblings with haematuria, the 
older of whom had classical changes of the glo- 
merular basement membrane and the younger, a 
boy aged 18 months, diffuse attenuation only. Simi- 
lar ultrastructural differences were reported in a 
mother and son, respectively, by Habib er al.” 
The relationship between thin membrane disease 
and the Alport nephropathy is a complex one and 
requires further evaluation. We are currently under- 
taking morphometric measurements in an attempt 
to elucidate this problem, having first determined 
what we believe to be the normal range of thickness 
in the glomerular basement membrane in children 
with minimal change nephrotic syndrome.” In the 
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meantime, a cautious prognosis must be gives in 
children with familial haematuria who show chin 
membrane disease on renal biopsy. 


MINOR GLOMERULAR ABNORMALITIES 

A few children with persistent haematuria, in whom 
comprehensive investigation is normal, show | ttle 
or no abnormality on renal biopsy, and appear to 
run a benign course. The reason for the haematuria 
remains unexplained. A few biopsy specimens show 


bright, immunofluorescent C3 staining of 
arterioles,” the significance e which is uncertain. 


Like Habib et al?’ however, we have also observed 
an ultrastructurally normal a basement 
membrane in three children representing fam lies 
with clinically typical Alport’s syndrome. One 
child has subsequently developed character stie 
changes of the membrane in a repeat Diopsy speci- 
men, and clearly a normal result on biopsy in the 
presence of familial nephritis cannot necessarily be 
considered benign. 


A management plan (table 3) 


HISTORY AND PHYSICAL EXAMINATION 

History taking should be directed towards symptoms 
such as frequency, dysuria, and loin pain: joint pains 
and rash; deafness in the child or family; a family 
history of renal disease; racial and geograptical 
factors; and the possibility of exposure to tropical 
disorders. A note should be made of the child’s age; 


Table 3 An initial managment checklist 





Procedure Possible findings 


History taking Frequency and dysuria 
Loin pains, renal colic 
Joint pains, rash 
Bleeding tendency 
Deafness 

Family history 

Strenuous exertion 
‘Tropical exposure 
Oedema 

Hypertension 

Raised jugular venous pressure 
Purpura, joint swelling 
Renal mass 

Genital or anal blecding 
Deafness 


Examination 


Urine examination Pyuria, bacteriuria 

Granular casts 

Dysmorphic erythrocytes 

Schistosoma huematobium 

Proteinurta 

Hypercalcturia 

imaging Gross lesions 

a a 2 ee 


haematuria beginning before 5 years of age is more 
likely to be caused by hereditary nephritis than IgA 
nephropathy. A complete physical examination 
must always be performed; points requiring parti- 
cularly attention are the presence of oedema, hyper- 
tension, raised jugular venous pressure, bruising or 
petechiae, joint swelling, renal masses, anal and 
genital inflammation, trauma, or bleeding. Any sug- 
gestion of deafness, from the history or examina- 
tion, will require an audiogram for confirmation. 


URINE EXAMINATION 
The initial task is to confirm the presence of 
haematuria, which is not invariably the cause of 
suggestive discoloration of the urine. For example, 
uric acid crystals deposited in a baby’s nappy impart 
a faint, pink tinge, which may be misinterpreted by a 
naturally anxious mother. Certain pigments, such as 
those contained in beetroot and eosin used in boiled 
sweets, are said to cause red discoloration in certain 
individuals; rifampicin causes a bright orange colour 
which could be mistaken by the unwary. Haemo- 
globinuria is rarely seen in white children, when it 
may be caused by cold agglutinins complicating 
mycoplasma pneumonia; it is an occasional compli- 
cation of glucose-6-phosphate dehydrogenase defi- 
ciency in negroes living in regions where malaria 
caused by Plasmodium falciparum is prevalent. 
Macroscopic haematuria imparts a characteristi- 
cally smoky appearance to the urine; microscopic 
haematuria produces no change visible to the naked 
eye. Positive results from chemical strip tests 
(Hemastix, Labstix, etc) rely on haemolysis due to 
extremes of pH and osmolar change in the urine. 
Trace positive readings often occur in healthy sub- 
jects while ambulant, in the absence of haematuria 
detectable by microscopy, and I have occasionally 
observed negative results in association with mini- 
mal microscopic haematuria. It is therefore 
necessary to confirm the presence of haematuria by 
microscopy, and an inexpensive microscope should 
be regarded as an essential item of equipment for a 
renal clinic. It is also preferable, incidentally, to 
hold a renal clinic in the morning when the cellular 
(and bacterial) content of the urine is less likely to 
be influenced by dilution, and an early morning 
specimen collected by the patient at home for pro- 
tein determination is still reasonably fresh. 
Examination of the urine offers the opportunity to 
look for other abnormalities which may give a clue 
to the aetiology of the haematuria. Bacteriuria may 
be observed mic roscopically, 3 but infection must be 
excluded by routine urine culture. A glomerular 
origin would be supported by the presence in the 
urine of granular casts. Erythrocytes which have 
passed through the glomerular capillary wall 


become misshapen and show appreciable variatien 
in diameter. Birch et al reported that glomerular and 
lower tract haematuria could be reliably dis- 
tinguished by phase contrast microscopy.” I have 
not personally employed this technique, but long 
experience with conventional microscopy has taught 
me to recognise dysmorphic erythrocytes with 
reasonable confidence. Where there is a history of 
tropical exposure, centrifuged urine should be 
examined microscopically for the ova of 
Schistosoma haematobium, which are recognised by 
the terminal spine. 

While heavy haematuria of either upper or lower 
tract origin will be accompanied by some protein- 
uria, persistent heavy proteinuria is virtually 
diagnostic of glomerular pathology. To eliminate 
postural and exercise effects, it is essential to 
measure proteinuria only in urine secreted by the 
kidneys during recumbency. This may take the form 
of a timed, overnight collection in which the pro- 
teinuria is expressed as mg/hour/m* body surface 
area, but is liable to error in small or enuretic 
children, and we found an excellent correlation with 
the protein:creatinine ratio measured in an early 
morning urine sample.” The upper limit of normal, 
based on 377 healthy individuals aged 3—19 vears, is 
20 mg:mmol. The same early morning urine can be 
used to determine the calcium:creatinine ratio, 
which should be <0-7 mmol:mmol, and this should 
be done routinely in children with unexplained 
haematuria. 


IMAGING 

The former practice of performing intravenous 
urography on children with unexplained haematuria 
has been superseded by real time ultrasonography 
that is capable of detecting all gross lesions equally 
well and some, such as renal cysts or a non- 
functioning hydronephrotic kidney, more effect- 
ively. It should be combined with a plain abdominal 
radiograph, however, as a small, radio-opaque cal- 
culus in the ureter may escape detection. Children 
who show clearcut nephritic signs, as already out- 
lined, and have proteinuria and granular casts in 
addition to haematuria, can be investigated as cases 
of presumed glomerulonephritis without the need 
for preliminary imaging. Cystoscopy and retrograde 
urography are rarely indicated in children with iso- 
lated haematuria, who are best referred to a nephro- 
logist rather than a urologist. 


THE ROLE OF RENAL BIOPSY 

In practice most children presenting with haema- 
turia prove to have negative initial screening pro- 
cedures as outline above, and the findings point 
towards a glomerular origin. The final step in 
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diagnosis is the further evaluation of glomerulo- 
nephritis, in which renal biopsy plays a major part. 
This is an invasive procedure, however, which 
should not be undertaken lightly. Some children can 
be adequately managed without biopsy, and the 
figure shows a scheme for assessing its need. 

Patients who show heavy proteinuria in addition 
to haematuria are likely to have some kind of 
proliferative glomerulonephritis and should be in- 
vestigated promptly. In poststreptococcal nephritis 
the serum antistreptolysin titre is not always raised, 
and it is essential also to measure the anti-DNase B 
titre. The serum C3 is usually depressed but 
returns to normal within eight weeks; therefore, if 
the initial concentration is reduced, the measurement 
must be repeated after four to eight weeks, for 
confirmation. A persistently low concentration, 
usually together with persisting, heavy protemuria, 
would be strongly suggestive of mesangiocapillary 
glomerulonephritis,® ” and renal biopsy would be 
indicated. 

A decision is reached with somewhat greater 
difficulty in children whose proteinuria is minimal or 
absent, who in fact account for most patients pre- 
senting with haematuria. It cannot, unfortunately, 
be argued that the condition is necessarily benign, 
for the Alport nephropathy is rarely associated with 
heavy proteimuria before 10 years of age in boys, 
and much later in girls.” On the other hand, as 
there is no effective treatment for either Alport’s 
syndrome or IgA nephropathy, diagnosis is not a 
matter of urgency. My practice is to instruct the 
mother to test early morning urine samples for 
blood every two weeks for a period of six months, 
using Hemastix strips, and record the results. At the 
same time she is asked to test urine from all first 
degree relatives, avoiding the menstrual periods in 
adult women. 

if tests on the child show more or less continuous 
microscopic haematuria, or if family testing is posi- 
tive, renal biopsy should now be arranged. If, on the 
other hand, family testing is negative and the child’s 
haematuria is intermittent, a decision may be 
reached to defer biopsy, and the parents can be 
reassured with reasonable confidence that a serious 
underlying disorder is unlikely. Unlike proteinuria 
and purely microscopic haematuria, visible 
haematuria is apt to cause the parents considerable 
anxiety, and in these circumstances biopsy may be 
warranted in order to increase the paediatrician’s 
confidence in reassuring them. 

Finally, to attain a high success rate combined 
with low risks, the performance of renal biopsy 
requires initial training and continuing experience, 
which are best obtained in a centre with a turnover 
of about 50 biopsies a year. In the past I have many 
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Figure A scheme for the selection of children with haematuria for renal biopsy. 


times had to repeat biopsies carried out by enzhu- 
Siastic but inexperienced ‘handymen’, and it is my 
policy not to teach the technique to paediatric 
trainees unless they are committed to a career in 
paediatric nephrology. The same principles apply to 
the processing and histological interpretatior of 
specimens. It should be borne in mind that IgA 
nephropathy requires immunofluorescence and the 
Alport nephropathy electron microscopy to estab- 
lish the diagnosis; in the early stages they are 
indistinguishable by light microscopy alone. I would 
therefore regard it as unethical, today, for biopsy to 
be performed in any circumstances where the 
appropriate expertise and facilities do not exist. In 
the United Kingdom most (but still not all) biopsies 
are now performed by trained paediatric neparo- 


logists working in hospitals affiliated to medical 
schools, and these are the appropriate points of 
referral for children with haematuria. Moreover, if 
we are to continue extending our knowledge of the 
natural history of these still poorly understood dis- 
orders, the collaboration of skilled adult nephrolo- 
gists in the ongoing care of young adult patients is 
equally desirable. 

This article is based on a lecture given to the Philippine Society of 
Nephrology on 25 March 1988, and is reproduced (modified) by 
courtesy of The Philippine Journal of Nephrology. 
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Hearts with one ventricle: current concepts and 


management 


I D SULLIVAN AND J F N TAYLOR 


Cardiothoracic Unit, The Hospital for Sick Children, Great Ormond Street, London 


Nature of the problem 


Many congenital cardiac malformations result in a 
heart with only one effective ventrick. In mest of 
these there is a second ventricle present, but it 5 too 
small to sustain cardiac output making construction 
of a biventricular circulation impossible. These 
hearts may be classified according to the atricven- 
tricular connection, There are two possibilities the 
atria are each connected to a separate ventricl>, or 
the atria are connected to only one ventricle. 

When each of the atria is connected separately to 
one of two ventricles, either ventricle may be too 
small. The right ventricular cavity is small in almost 
all cases of pulmonary atresia with intact ventricular 
septum, and in some hearts in which the tricuspid 
valve straddles a ventricular septal defect. A small 
left ventricular cavity is the hallmark of the kypo- 
plastic left heart syndrome. 

When the atria are connected to only one 
ventricle (irrespective of the possible presence of 
another rudimentary ventricle) there is a ‘un ven- 
tricular atrioventricular connection’.! ? If both atria 
are connected to one ventricle, it is termed ‘dcuble 
inlet’ ventricle. There are usually two atriovenfricu- 
lar valves under these circumstances tut somefames 
a common atrioventricular orifice drams both étria. 
Alternatively, one atrioventricular connection may 
be absent (fig 1). In tricuspid atresia the right 
atrioventricular connection is absent. Systemic 
venous return to the right atrium has an obligetory 
flow across the atrial septum into the left atrium and 
together with pulmonary venous blood passes to the 
left ventricle through the mitral valve. There is 
obligatory transatrial flow of pulmonary venous 
blood in the opposite direction (from left atrium to 
right atrium) in hearts in which the mitral valve is 
atretic or the left atrioventricular connection abzent. 
A valve is atretic if it is formed but imperforate; the 
atrioventricular connection is absent if there B no 
valve tissue at all. . 
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Although these malformations are comparatively 


‘Tare, tricuspid atresia, double inlet ventricle, and 


hypoplastic left heart syndrome each accounted for 
nearly 5% of the total number of symptomatic 
infants with congenital heart disease in a British 
survey of the decade preceding 1982.° In addition, 
about a third of those patients with double inlet 
ventricle will present after infancy (Franklin RCG, 
Deanfield JE, Anderson RH, et al, unpublished 
observations). 


Presentation 


The nature of the ventriculoarterial connection and 
the degree of obstruction to pulmonary or systemic 
outflow will determine the clinical presentation. 
Symptoms of heart failure caused by high pul- 
monary blood flow develop as the pulmonary 
vascular resistance falls in early infancy if neither 
pulmonary nor systemic ventricular outflow is ob- 
structed. Obstruction to systemic or pulmonary 
blood flow is common. The obstruction may occur at 
the pulmonary or the aortic valve, but more often is 
the result of subvalvular muscular narrowing, either 
just below the valve, or less often at a restrictive 
ventricular septal defect when one great artery 
arises from a rudimentary ventricle. It is rare for a 
child to be born with obstruction to both systemic 
and pulmonary blood flow. 

Mild to moderate ‘pulmonary stenosis’ may reg- 
ulate pulmonary blood ‘appropriately’. The bal- 
anced haemodynamic state that results may be 
compatible with survival into adult life with minimal 
symptoms. Severe ‘pulmonary stenosis’ causes low 
pulmonary blood flow with cyanosis. Hypercyanotic 
episodes, similar to those classically associated with 
tetralogy of Fallot, may occur when there is a 
dynamic element to the subpulmonary obstruction. 
Under extreme circumstances, in which the pulmon- 
ary outflow is atretic at birth, pulmonary blood flow 
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Double inlet 
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Absent left 
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Absent right 
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Fig i Simplified diagram of atrioventricular connections 
that may occur in univentricular atrioventricular connection 
to a morphological left ventricle. (Adapted by permission of 
MTP Press Ltd, Lancaster. ) AV=atrioventricular; 
LA=left atrium, LV=left ventricle; RA=right atrium; 

RV right ventricle. 


is precarious as it is dependent on the persistence of 
the ductus arteriosus. 

Obstruction to the systemic outflow results in the 
particularly adverse combination of low systemic 
blood flow and high pulmonary blood flow: early 
neonatal heart failure is usually the result. Systemic 
outflow obstruction in hearts with either a double 
inlet ventricle or an absent atrioventricular connec- 
tion occurs typically when the aorta arises from a 
rudimentary subaortic ventricle. If this is the case, 
after the duct has closed the total systemic blood 
flow must pass through the ventricular septal defect 
and small subaortic chamber, both of which are 
potential sites for subaortic stenosis (fig 2). The 


common addition of coarctation of the aorta to the 
anomaly gives a dismal prognosis with conventional 
surgical management (Franklin RCG, Deanfield JE, 
Anderson RH, et al, unpublished observations).” If 
there 1s complete obstruction to systemic outflow 
from the heart, systemic perfusion will be totally 
dependent on right to left ductal shunting; this is 
usual in hypoplastic left heart syndrome. Perfusion 
of the head and neck vessels together with the 
coronary arteries becomes reliant on retrograde 
flow into the hypoplastic ascending aorta from the 
duct. Ductal closure is, of course, fatal. 


Palliative surgery 


Most children with double inlet ventricle or tricuspid 
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Fig2 Lateral angiocardiogram from a patient with absent 
right atrioventricular connection and ventriculoarterial 
discordance (tricuspid atresia with transposition of the great 
arteries}. The aorta arises anteriorly from the rudimentary 
right ventricle. The subaortic infundibulum and the 
ventricular septal defect (arrowheads), are potential sites for 
subaortic obstruction. (Adapted with permission from 
Pediatric Cardiology.*) AV=atrioventricular; LV=left 
ventricle; RV=right ventricle. 
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atresia will require palliative surgery in infarcy to 
survive (Franklin RCG, Deanfield JE, Anderson 
RH, et al, unpublished observations). Most com- 
monly this will consist of either a systemic to 
pulmonary artery shunt to augment inadequate 
pulmonary blood flow, or a pulmonary artery band 
to diminish excessive pulmonary blood flow. 
Although palliative surgery may ensure immediate 
survival, about half of those with tricuspid atresia 
die by the age of 5 years, and two thirds by the age 
of 20 years.” The rate of survival after palliative 
surgery for double inlet ventricle is sirailar (Frenklin 
RCG, Deanfield JE, Anderson RH, et al, unpub- 
lished observations). Consequently, definitive 
surgery will be required for these patients to survive 
childhood. 


Definitive surgery: the Fontan circulation 


In a few exceptional cases with specific anztomy 
surgical septation of the ventricle may be possible, 
thus creating a biventricular circulation. Definitive 
surgery applicable to a wider group of hearts with 
one ventricle was first performed by Fontan’s 
group.° This novel surgical approach has revolt. tion- 
ised management. It established the feasibilsty of 
connecting the pulmonary and systemic circuletions 
in series with only one—the systemic—ventrick (fig 
3%. This is achieved by connecting the sys-emic 
venous return directly to the pulmonary arterial 
circuit. 

How can the solitary ventricle power both syste- 
mic and pulmonary circulations in series? The 
physiology underlying the Fontan circulatior has 
been described in lucid yet comparatively sample 
terms by Bull.” 'In a normally connected heart, f the 
left ventricle becomes progressively smaller, thz left 
ventricular end diastolic pressure rises, as does the 
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left atrial and pulmonary venous pressure; the 
eventual consequence is pulmonary oedema. In 
contrast, if the right ventricle becomes progressively 
smaller, the right ventricular end diastolic pressure 
rises as does right atrial pressure. Eventually (pro- 
vided pulmonary vascular resistance is low) right 
atrial pressure will exceed pulmonary artery press- 
ure, and may be transmitted directly. This assumes 
that the right ventricle serves as a passive conduit 
and does not cause obstruction to flow. Blood may 
then flow from the right atrium to the pulmonary 
artery without any augmentation of flow from the 
right ventricle. Under these circumstances the cir- 
culation may be maintained ‘without’ the right 
ventricle at the expense of a high systemic venous 
pressure. The maintenance of a low systemic venous 
pressure is the function of the right ventricle under 
normal circumstances. 

The same concept permits the circulation to 
‘work’ when systemic venous return is connected 
directly to the pulmonary arteries in the absence of a 
right ventricle. Specific criteria must be fulfilled, 
however. The most important of these are that 
pulmonary vascular resistance is low without distor- 
tion of the pulmonary arteries,® and that the single 
ventricle has well preserved function. If ventricular 
function is poor or there is atrioventricular valve 
regurgitation, ventricular end diastolic pressure and 
left atrial pressure will be raised. The systemic 
venous pressure necessary to sustain a Fontan 
circulation will then be raised so high that oedema, 
ascites, and pleural effusions will accumulate. It is 
not surprising, therefore, that ventricular hypertro- 
phy (which will increase ventricular ‘stiffness’) is an 
adverse risk factor for the success of a Fontan 
operation, even when the above criteria are 
fulfilled.” The systemic venous pressure measured 
early in the postoperative period is a reliable 
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Fig3 Schematic representation of the resistances enco.ntered in (a) the normal circulation, (b) the Fontan circulation, with 
bypass of the right heart. (Reproduced by permission o7 MTP Press Ltd, Lancaster.’) Ao=aorta; PA=pulmonary artery; 
PVR=pulmonary vascular resistance; SVR=systemic vascular resistance; RA=right atrium; LA=/left atrium; LV=left 


ventricle; RV=right ventricle. 
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predictor of a good result after a Fontan operation. 
There is a rapid increase in the probability of early 
death if the mean pressure exceeds 15 mm Hg.? 

The original Fontan operation was described for 
the treatment of classical tricuspid atresia and 
incorporated a valved conduit between the right 
atrium and pulmonary artery.° Since then numerous 
modifications of the procedure have been under- 
taken and the concept extended to the wider range 
of cardiac malformations described above. Direct 
right atrial to pulmonary artery connections became 
fashionable when it was shown that a valve between 
right atrium and pulmonary artery was un- 
necessary.’ The most recent development has been 
to connect the systemic veins rather than the right 
atrium to the pulmonary artery, creating total cavo- 


pulmonary rather than atriopulmonary connection. !” 


This requires a channel within the right atrium 
directing inferior vena caval and hepatic venous 
blood to the pulmonary artery, while a direct 
anastomosis is made between the superior vena cava 
and the pulmonary artery (fig 4). There are a 
number of potential advantages. Flow disturbance 
to systemic venous return in the large capacity right 
atrium is avoided. The right atrium is not distended 
and hypertensive, which is inevitably the case with 
atriopulmonary connection, thereby possibly reduc- 
ing the risk of late supraventricular arrhythmias. 





@ 


The coronary sinus continues to drain into the low 
pressure atrium and thence into the ventricle, 
together with pulmonary venous blood. Mainte- 
nance of this low pressure outlet for coronary sinus 
blood flow may have important beneficial effects on 
long term ventricular function.'! Total cavopulmon- 
ary connection is of particular advantage in mitral 
atresia, or when a common atrioventricular valve 
forms the double inlet univentricular connection, or 
in defects with bilateral superior venae cavae. 


Management considerations 


Current management should be directed at giving 
the infant whose heart has one ventricle the best 
chance of a successful Fontan procedure. Palliative 
Surgery in the neonatal period or early infancy is no 
longer required merely for survival or symptoms, 
but should be considered as preparation for an 
anticipated Fontan procedure. Care must be taken 
not to distort pulmonary artery anatomy if a 
palliative systemic to pulmonary artery shunt is 
required. On the other hand, when there is high 
pulmonary blood flow at high pressure the lungs 
should be protected from development of even mild 
pulmonary arteriolar thickening because main- 
tenance of low pulmonary vascular resistance is 


) 


crucial.” The conventional palliative operation car- 
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Fig4 Anteroposterior angiocardiograms showing a total cavopulmonary connection: (a) injection of contrast into superior 
vena cava, which has been anastomosed to the right pulmonary artery; (b) injection of contrast into the inferior vena cava, 
showing drainage of inferior vena caval and hepatic venous blood through a channel in the right atrium, which is connected 
to the pulmonary artery with the stump of the previously transected superior vena cava. I VC=inferior vena cava; LPA= left 
pulmonary artery; RPA=right pulmonary artery; SVC=superior vena cava. 
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ried out under these circumstances has been pul- 
monary artery banding, but initial palliatioa by 
pulmonary artery banding has been associated with 
an unacceptably high incidence of development of 
subaortic stenosis in the presence of a rudime itary 
subaortic ventricle (fig 2)'° although the problem 
may be largely confined to those infants who also 
have coarctation of the aorta (Franklin b.CG, 
Deanfield JE, Anderson RH, ef al. unpubl shed 
observations).* The combination of obstruction to 
pulmonary outflow from the pulmonary artery .and 
together with developing systemic outflow obstruc- 
tion is a potent stimulus to hypertrophy o“ the 
dominant ventricle, and mitigates against the suc- 
cess of an eventual Fontan procedure. Conse- 
quently, it seems that more aggressive surge-y in 
early infancy may be necessary if the long term 
outlook of this group is to be improved. A cirect 
pulmonary artery to ascending aortic connection can 
bypass the existing or potential area of subeortic 
obstruction, with pulmonary blood flow secured by 
means of a systemic to pulmonary shunt.!>"!> The 
nature of this palliative approach ts similar te the 
one used in the management of the hypoplasti> left 
heart syndrome.'® The aim of all these palliative 
procedures is to prepare the circulation for a 
definitive Fontan type of operation at a later cate. 
The concern about ventricular hypertrophy as an 
adverse risk factor has led to recommendations that 
the definitive procedure should be performed a 2 or 
3 years of age in suitable candidates.” ” This presents 
a dilemma to clinicians, most of whom would prefer 
to defer high risk surgery for children who only have 
minimal symptoms. The risk inherent in waiting for 
symptomatic deterioration, however, is the trevit- 
able progression of ventricular hypertrophy in a 
volume loaded ventricle. This will increase the risk 
of the definitive operation and prejudice the “unc- 
tional result. 


Conclusions 


How well are children who have had a ‘good’ result 
from a Fontan operation? Although many are 
apparently asymptomatic, objective assessment has 
shown that resting cardiac output (Knight WB, 
Busst CM, Rigby ML, Shinebourne EA, Linco.n C. 
Haemodynamices following modified Fontan opera- 
tion. Presented at Ninth Asian Pacific Congress of 
Cardiology, 1987) and maximal cardiac output on 
exercise!’ remain below normal. In addition, long 
term follow up information is lacking abou: the 
effect of persistently raised systemic venous pressure 
and its diminished flow velocity, the possible 
deterioration in ventricular function with time and 
the development of arrhythmias. Children with 


Fontan circulations are also inevitably at increased 
risk when intercurrent respiratory infections cause 
increases in pulmonary vascular resistance that 
would be unimportant to a normal heart. 

Definitive surgery is now available, however, to 
many children with complex congenital heart dis- 
ease who were previously considered inoperable. 
Despite these reservations, the results in the first 
decade after the introduction of this unique surgical 
approach have been encouraging. Concurrent rapid 
advances have occurred in the fields of heart and 
heart/lung transplantation. These offer an alterna- 
tive form of definitive surgery for children who are 
unsuitable for, or who have had a poor result from, 
a Fontan type of operation. 
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Current topic 


Is the prevalence of asthma changing? 


H R ANDERSON 


Department of Clinical Epidemiology and Social Medicine, St George's Hospital Medical School, London 


There appears to be a widespread belief that axhma 
in children is increasing in the United Kingdom. 
This idea may have sprung from paediatrmians 
whose clinical experience, supported by admssion 
Statistics, suggests that wheezing illness comprises 
an increasing proportion of their work. Et wil also 
have been fuelled by reports that mortality in young 
people may be increasing,’ and that there has been 
an increase in patient consulting rates in general 
practice.” The spectre of the 1960s epidemic of 
asthma deaths lingers to remind us that morvality 
may be subject to unexpected change. But how well 
founded is the belief that prevalence is changing? In 
attempting to answer this question I shall briefly 
review trends in available indicators of as:hma 
morbidity in children. 


What is meant by prevalence? 


Prevalence may refer to the proportion ot the 
population with evidence of asthma: (a) at the voint 
of enquiry (point prevalence); (b) over a defined 
prior period (period prevalence); or (c) at any time 
in their life (life time prevalence). Point preva ence 
is the easiest to measure precisely but because cf the 
fluctuating nature of asthma will tene to underesti- 
mate the problem. Life time prevalence is often 
used but is seriously affected by failure (frequently 
selective) of recall. Period prevalence. usually over 
the previous year, is the compromise measure now 
usually adopted. 


Prevalence of what? 


Asthma is the label for a condition that is charac- 
terised symptomatically by wheezy dyspnoea that 
varies over time either spontaneously or as a result 
of treatment. The most widely agreed definition ts 
based on the physiological criterion of vamable 
limitation of airflow,’ but this is difficult to apply in 
epidemiological studies and there is little agreement 
about how to express variability or about how much 
variability constitutes ‘asthma’. The demonstration 
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of hyper-responsiveness of the airways to exercise 
or pharmacological agents has been used in 
epidemiological surveys but is subject to problems 
of interpretation because it lacks specificity for 
asthma, and has, at usual cut off levels, insufficient 
sensitivity to identify asthma which is mild or in 
remission. In any case, serial data using these 
measures are not available to examine trends over 
time. 

The presence of a diagnosis of ‘asthma’ is of little 
use epidemiologically. Wheezing that is mild, does 
not present as ‘attacks’, is infrequent, or which 
occurs only with infection may not be labelled as 
‘asthma’. Doctors vary in the way they label 
wheezing illness and in other clinical decisions such 
as referral and drug prescribing.’ > Families also 
vary in their willingness to accept the label. All of 
these factors might change over time. Thus any 
analysis of trends that relies on diagnosed asthma or 
its treatment must be interpreted with caution. 

The symptom of wheeze remains the cornerstone 
of the epidemiological assessment of asthma on a 
large scale and is all that is available to examine 
trends. However, there is no agreed way of grading 
wheeze symptom by severity. Wheeze questions 
often refer to ‘attacks’ but a proportion of wheezy 
children do not have attacks.” The use and inter- 
pretation of the term ‘wheeze’ might also be subject 
to trends over time. 


Prevalence surveys 


illness have not been carried out in the United 
Kingdom. One must therefore rely on a motley 
collection of studies that have varied tn the ques- 
tions asked, methods by which the information was 
elicited, age of the children, size and type of sample, 
and locality. These are summarised in the table." 
Estimates of prevalence of wheezing over the last 
year or which was described as ‘current’ or ‘recent’ 
show little evidence of a trend; the most recent 
estimate of 11:5% from Nottingham in 1986 is the 
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Table Prevalence studies of childhood asthma and wheezing in the United Kingdom 
Year of Reference Area Age No of Prevalence {%) 
study No of subjects menemene a eer 
subjects Wheeze Asthma 
(years) cn 
Last Recent Ever Recent Ever 





1964 7 Aberdeen 10-15 2511 ji-5 4g 

1964 8 Isle of Wight 9-11 3300 2:3 

1965 9, 10 National 7 14571 8+] 18-3 3+] 
1967 {1 Kent 5-14 1097} 3-8 
1968- 12 North West London 5 2037 24-9 3-2 
1968/9 13 Birmingham 5-18 20958 S4 9-9 
1969 i4 National 11 13557 4.4) 12-3 
1973 15 South Wales 12 A17 10-2 17-0 
1974 16 Birmingham 5-0 3773 75 
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1975 17 National 5 1297 20-8 2+] 
1978 6 South West London 9 5100 {1-1 18-2 3-3 4-4} 
1979 18 Newcastle 7 2700 ` 2 
1984 19 South West London 5-13 5287 15-0 17-0 50 
1986 20 Nottingham ŝ-11ł 4750 11-5 5-9 
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same as that obtained in the earliest survey carried = Admission 
out in Aberdeen in 1964, and not far from the one Seats 
year period prevalence of 8-1% obtained in 1965 in a 
national survey. The recent rate of 15-0% from 
south London is relatively high but may reflect the 
sensitivity of the particular questionnaire used. 
There is more variation in the prevalence of 
diagnosed ‘asthma’ with some tendency for this to 
increase in recent years. There has been least 
variation in life time prevalence of wheeze with no 
evidence of a trend. On the basis of these data there 
appears to be little reason to be concerned that the 
prevalence of wheezing illness in children has 0 

increased to any significant degree. Most of the 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 
variation is more plausibly explained by methodo- Year 

logical differences than by actual changes over time, 
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If, despite the fairly stable prevalence over time, 
asthma morbidity were increasing, the explanation 
would need to lie in an increase in the frequency and 
severity of attacks experienced by asthmatics rather 
than in an increase in the proportion of the 
population with the disease. If so, this is not 
reflected in mortality statistics (figure).*! In the 0-4 
year age group rates have fallen steadily. In the 5-14 
age group the current rates (1985) are lower than in 
the late 1950s. This is despite the fact that changes in 0 
International Classification of Diseases coding rules 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 

have resulted in diagnostic transfer towards asthma Year 

as a cause of death.” Thus the under lying trend is Figure Trends in admissions and deaths for asthma in 
probably even more encouraging than it appears. the 0-4 and 5-14 age groups. Sexes combined. 
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Hospital admissions 


The increase in hospital admissions for asthma es 
been nothing less than spectacular (figure). > 
cannot be explained by diagnostic transfer or ees 
in coding.** *° Apart from a temporary increase ir the 
mid 1970s, readmission rates are unchanged s:nce 
1970 indicating that more children are being admatted 
(HR Anderson, in preparation). *® 2” There has beena 
marked increase in self referral and this is related in 
part to the introduction of nebulisers which kave 
increased the expectations of parents and their 
preference for hospital care.” If the increase in 
admissions were due to medical care factors one 
would predict a reduction in the severity ‘threshold’ 
for admission; however, data relating to this are 
meagre and equivocal. From 1960 to 1985 the average 
length of stay for the 5-14 age group declined frora 24 
to 3-7 days, and for the 0-4 age group from 11 tc 2-5 
days and it is likely a decline in severity has coatri- 
buted to this, along with improvements in treatment. 

Itisimportant to appreciate the potential of shifts in 
the balance of care to increase hospital admissiom. It 
can be estimated from surveys and routine data thatin 
one year, among 10 000 children aged 5-14, 1100ewill 
have episodes of wheezing and at least 150 will 
experience severe attacks at least once." About 18will 
be admitted a total of 27 times.” Thus a relatively 
small shift in the ways in which families and their 
general practitioners make decisions in the com- 
munity could have a marked effect on hospital ad:nis- 
sions without there being any change im underlving 
morbidity. 


General practice 


Surveys of volunteer general practices in 1970-1 and 
1981-2 have found an increase in patients consulting 
rates for asthma for the 0-15 age group of 80% for 
boys and 112% for giris.“ * However, a base for this 
increase is fairly low (2% boys and 1% girls). Thus 
the increase could easily reflect an increase in 
presentation to the general practitioner. Equally 
important there is the likelihood that the diagnosis 
of asthma is being more frequently applied by 
general practitioners after reports of substantial 
underdiagnosis of asthma in wheezy childrer:.* 
This ts suppor ted to some extent by recent survey 
evidence.” 


Conclusion 


Data directly related to prevalence are not entirely 
satisfactory but such that exist do not support the 
assertion that there has been an increase in the 
proportion of the child population who experience 


wheezing illness. If, nevertheless, asthma is increas- 
ing it must therefore be due to an increase in 
severity but there is no direct evidence concerning 
this. An indirect indicator, mortality, is not increas- 
ing. The increase in hospital use could be explained 
by a shift in the balance of care due to medical care 
factors, though it is interesting that readmissions 
have not increased. The increase in utilisation of 
general practitioners could be due to diagnostic 
transfer as well as to an increased tendency of 
families to seek consultation. An attitude of scep- 
ticism is appropriate. Nevertheless, because of the 
importance of this issue, consideration should be 
given to the setting up of a simple method of conduct- 
ing serial surveys among samples of the child 
population to monitor the situation over the coming 
years. 
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Clinical outcome of fetal uropathy 
Sir, 

Madarikan et al, in their article on clinical outcome of fetal 
uropathy, discussed the antenatal management of fetal 
uropathy.' However, I think the following points deserve 
mention, 

Any fetus found to have a renal dysplasia o` an 
obstructive uropathy should, initially, have a full ano naly 
ultrasound scan performed to exclude other struccural 
abnormalities. An accurate ultrasound scan can norrially 
be done even in the presence of oligohydramnios by an 
experienced ultrasonographer. A fetal karyotype should 
also be considered because of the association between 
renal tract abnormalities and chromosomal defects.” The 
parents should then be counselled with this informetion 
and its significance. If they elect to continue the pregnancy 
an attempt is made to assess the functional potential o the 
fetal renal tract by three methods: amniotic fluid voleme, 
kidney size and sonographic appearances. and by the 
results of biochemical analysis of fetal urine after ultra- 
sound guided needle aspiration. This latter techiqre is 
particularly helpful in identifying those fetuses with an 
obstructive uropathy who could benefit from vesicoar nio- 
tic shunting. Appleman and Golbus have shown that a ‘etal 
urine Osmolality greater than 210 mmol/kg and a urinary 
sodium and potassium greater than 100 mmol/l and 90 
mmol/l respectively, are accurate predictors of renal 
function.“ If the kidneys are non-dysplastic. liquor volame 
is reduced and the obstructive uropathy is infravesical, 
then vesicoamniotic shunting is generally undertaken. This 
has been shown to improve the perinatal survival of fetuses 
with posterior urethral valves, prune-belly syndrome, and 
urethral atresia. Whether it reduces long term renal and 
pulmonary morbidity is. however. unknown, 

Although no one doubts the value of ultrasound screen- 
ing. controversies do remain’ regarding the anteratal 
management of obstructive uropathy. Further information 
comparing conservative and surgical treatment of etal 
obstructive uropathy is required, not only in relation to 
perinatal survival, but also long term morbidity and 
mortality. 
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Brittle or battered? 


Sir, 


Most paediatricians know very little about osteogenesis 
imperfecta. From time to time they are called upon to give 
‘expert’ evidence in a case where a child has unexplained 
fractures. In most cases the differential diagnosis is 
obvious, but in others not quite so straightforward as Dr 
H Carty would have us believe. ! 

My concern is that paediatricians faced with the task of 
providing expert evidence will refer to Dr Carty's author- 
atative annotation and in consequence may mislead the 
court. It is in the mild case of osteogenesis imperfecta in 
which the sclerae are normal colour and the teeth normal 
that most diagnostic difficulty arises. Paediatricians faced 
with the onerous task of providing an explanation for 
fractures should bear in mind the following points”: 

@ No family history is necessary for the diagnosis of 
brittle bones. 

@ Wormian bones are not a sine gua non for the 
diagnosis of osteogenesis imperfecta. 

@ Metaphyseal fractures are a feature of both abuse 
and brittle bones. 

@ Normal bone texture and a normal radiographic 
appearance of the rest of the skeleton at the time of 
the first fracture do not exclude brittle bones. 

@ The fact that no recurrent fractures occur while the 
child is in care does not exclude the diagnosis of 
osteogenesis imperfecta. The interval between 
fractures may be many months or even years. 

l beheve that in very rare instances at the time of court 
proceedings it may not be possible to differentiate 
accurately brittle bones from non-accidental injury on the 
medical evidence alone. 
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Dr Carty comments: 


The diagnosis of mild osteogenesis imperfecta can be 
difficult but poses a clinical problem only in older children 
who are mobile and sustain frequent fractures after minor 
injury. Medico-legal problems arise, not with these chil- 
dren, but with children, usually under the age of 6 months, 
who have suffered non-accidental injury and who, it is 
claimed, have mild osteogenesis imperfecta despite the 


absence of a family history and the presence of stigmata 
classically characteristic of non-accidental injury: complex 
skull fractures, metaphyseal fractures, rib fractures, and 
fractures at different stages of healing. Fractures sustained 
by children with mild osteogenesis imperfecta are the same 
as accidental fractures sustained by normal children: 
typically fractures of the shafts of long bones. Astley states 
that metaphyseal fractures are found only in severe 
osteogenesis imperfecta and not in mild cases.’ Rib and 
skull fractures occur in mild osteogenesis imperfecta with 
the same frequency as they do in normal children. The only 
series describing metaphyseal, skull, and rib fractures as a 
prominent feature of mild osteogenesis imperfecta is the 
series of Paterson quoted by Dr Blumenthal. I am sure that 
Dr Blumenthal has read the ensuing correspondence from 
Taitz* who points out that not all courts have accepted 
Paterson’s evidence. Taitz has calculated, with support of 
several authoritative references,” that the chance of a child 
having a mild form of osteogenesis imperfecta without a 
family history is between 1:1 000 000 and 1:3 000 000. 

The third statement (about metaphyseal fractures) in Dr 
Blumenthal’s letter is quoted directly from Paterson who in 
turn claims authority from Astley! but Astley’s full 
quotation is: ‘There is evidence of obvious generalised 
bone disease of osteogenesis imperfecta so that confusion 
with non-accidental injury does not occur’. 

For these reasons | cannot accept Dr Blumenthal’s claim 
that courts will be misled by what I have written 
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Non-accidental injury and copper 
deficiency 


Sir, 

Recent excellent articles by Dr Helen Carty! and Dr} CL 
Shaw” on non-accidental injury and copper deficiency 
correctly and clearly state that the court is not the right 
place to decide on the child’s welfare. I tend to agree with 
them. It appears that on both prosecution and defence 
sides winning a case if often of more importance than the 
truth. In achieving this each side tries to exploit the subtle 
nature of the medical evidence presented by the so called 
expert witnesses; this evidence has to be grasped and 
decided upon by juri 
almost impossible task. In my opinion the medical experts 
are as much to blame as the non-medical law profession in 
compromising the child's welfare. Surely society and the 
medical profession, as part of society, should not accept 
this unsatisfactory situation and should campaign for a 
system, perhaps away from the courts, which seeks the real 
truth and ultimately does justice to the child. 
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Good tolerance of pyrazinamide in 
children with pulmonary tuberculosis 


Sir, 


By adding pyrazinamide to the usual triple treatment 
consisting of rifampicin, isoniazid, and ethambutol, it is 
possible to reduce the duration of antituberculous treat- 
ment with equal efficacy.’ Despite recommendations? 
paediatricians seem reluctant to prescribe pyrazinamide, 
probably because of fear of hepatotoxicity and effects on 
unc acid metabolism. 

We have assessed the tolerance of pyrazinamide in 43 
children with primary tuberculosis and abnormalities on 
chest radiography (principally hilar lymphadenopathy with 
or without parenchymal infiltration). The diagnosis of 
tuberculosis was confirmed by a positive Mantoux test 
(>10 mm) and the finding of Mycebacterium tuberculosis 
in the children or their parents, or both. Mean age at 
diagnosis was 6 years (range 2 months to 15 years). 
Nineteen children were less than 3 years old. 

Each morning, one hour before breakfast, during the 
initial phase all the children received rifampicin, isoniazid, 
and ethambutol at recommended paediatric doses” and pyr- 
azinamide (mean dose 23-3 mg/kg, range 20 to 37 mg/kg). 

This regimen of four drugs was prescribed for 
two months in 38 children, three months in two, and 
four months in three children (because of initial resistance 
to isoniazid). The second phase of treatment consisted of 
daily rifampicin and isoniazid. 

Plasma uric acid and plasma glutamic oxaloacetic and 
glutamic pyruvate transaminases were measured before 
initiation of treatment, one month later, and at the end of 
treatment with pyrazinamide. Plasma uric acid concentra- 
tions were normal before treatment (150-360 pmol/l). 
They increased slightly (360-450 umeol/) in nine of the 
children (21%) and returned to normal when pyrazinamide 
was stopped. There were no signs of gout nor arthralgias. 

Liver enzymes were normal before treatment in 42 
children and remained normal in 40. In two children 
transaminases increased (to three times normal values) at 
one month but returned to normal without modification of 
treatment. In one child the four antituberculous drugs 
were started just after viral A hepatitis, this did not 
prevent the normalisation of liver functions. 

This paediatric study is in agreement with those carried 
out in adults and shows that pyrazinamide is well tolerated 
when used in doses <35 mg/kg/day even in infants. 
Furthermore, except in those five children with initial 
resistance to isoniazid, the duration of treatment was 
reduced to six months, which compares favourably with 
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the classical nine month regimen containing rifampicin, 
isoniazid, and ethambutol. 
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Accidental poisoning 


Sir, 


Dr Craft's annotation on accidental poisoning raises some 
interesting points.’ The Republic of Ireland hes no 
regulations concerning use of child resistant containers or 
closures. Despite considerable effort and mput into public 
education (return used medicines campaigns, ‘play it safe’ 
series, posters, and television campaigns by the Fealth 
Education Bureau and others, etc) the number of chddren 
attending our hospital after accidental drug ingestian has 
not altered (table). 


Table No of children attending hospital after acciden al 
drug ingestion 


Ingestions 1975 1980" 19834 [#87 
Tetal No of 

children 322 237 323 2.0 
Salicylates 67 34 A} | 
Paracetamol 19 24 40 4} 


In 1987 a working party convened by the Facu'ty of 
Paediatrics of the Royal College of Physicians of Ireland 
concluded that application of child resistant contaimers to 
ali medications on a regulatory or voluntary basis could be 
counter productive, especially where the drug contained 
therein was not toxic (vitamins, antibiotics. etc). It tred to 
select out those drugs which are most commonly ingested 
or most potentially toxic and recommended that they be 
dispensed in child resistant containers. The follewing 
groups of drugs were included: 


@ Aspirin, paracetamol, and other analgesics 

@ Non-steroidal anti-inflammatory agents 

@ iron (haematinics) 

@ Antihistamines, including antitussives and decon- 
gestants 


@ Anticonvulsants 

@ Digoxin 

@ Theophylline and derivatives 

@ Sedatives, hypnotics, and tranquillisers 

@ Tricyclic and other antidepressants 

@ Opiate derivatives, including preparations contain- 
ing diphenoxylate 

@ Appetite suppressants 


It was estimated that the above groups of drugs account 
for about 60-70% of accidental ingestions presenting to 
hospital. It was suggested that ordinary containers could be 
provided on the request of patients, to old or disabled 
people, or at the discretion of the prescribing doctor or 
dispensing pharmacist. 

The secret of success in accident prevention is access 
prevention, Child resistant containers constitute the most 
consistent method of prevention. Every consequence of 
accidental poisoning (induced emesis, gastric lavage, 
hospital admission, intravenous fluids) is extremely un- 
pleasant to that most vulnerable group-—toddlers and 
preschool children. 

It never ceases to amaze me how little apparent 
consumer resistance there is to some everyday individually 
wrapped items (milk, marmalade, mayonnaise, peanuts) 
which can be extremely difficult to open. Therefore on 
with child resistant containers in a wider range of 
medications and household chemicals! 

Finally, there is one commercial closure for use with 
liquids——Squeez `N Turn’ (United Closures and Plastics). 
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Isolated pulmonary histiocytosis 


Sir, 

Isolated pulmonary histiocytosis is indeed a rare disorder, 
but it is not as rare as reported by McDowell ef al in their 
article.' In world literature, 11 cases of isolated pulmonary 
histiocytosis in the paediatric age group have been 
reported.” 

The prognosis of isolated pulmonary histiocytosis is 
grave. Of 11 reported cases, six died within one year of 
diagnosis.” Most of these patients were treated with a 
combination of steroids and alkylating agents. Nondahl et 
al reported one case who improved with steroids alone.” 


We recently treated a girl aged 11⁄2 years with steroids; 
however, she did not show any clinical response. She 
eventually improved with 6-mercaptopurine in a dose of 75 
mg/m”. We suggest that these patients should be given an 
initial trial of steroid for four to six weeks. If the response 
is poor or inadequate, treatment with alkylating agents or 
antimetabolites is warranted. 
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Cerebral arterial air embolism in 
experimental neonatal pneumothorax 


Sir, 

Fenton et al reported five cases of air embolism in 
ventilated very low birthweight infants with fatal 
outcome.’ Two of the infants had pneumothorax, in one 
case on both sides. They have said, that ‘air embolism 
represents the extreme end of the range of air leaks’ in the 
perinatal period. 

We have observed the pial-arachnoideal microcircula- 
tion intravitaly (Wild Photomacroscope) on anaesthetised, 
immobilised, and artificially ventilated newborn piglets 
during the course of induced bilateral pneumothorax.” * 
Up to now we have studied 30 animals and in three cases 
we have found artificial cerebral arterial air microembo- 
lisation with fatal outcome within minutes. The affected 
microvessels showed significant vasoconstriction with the 
rapid cessation of the blood flow (figure). Concomitantly, 





Figure /ntravital microphotographs of the parietal 
pial-arachnoideal microvessels in a newborn piglet (a) 
before and (b) 40 minutes after the induction of 
experimental pneumothorax. Arrows point to the arterial air 
emboli accompanied by severe vasoconstriction. 

Bar=1-0 um. 
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air bubbles were seen in the umbilical arterial blood 
sample in all three cases. 

Our in vivo observations suggest that air embolisation 
may occur more frequently than has been reported during 
neonatal air leaks and may also affect cerebral micro- 
circulation. 


Supported by the Alexander von Humboldt Foundation, Bonn, 
Federal Republic of Germany. 
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Recurrent cot death and suffocation 


Sir, 
The careful study by Beal and Blundell shows an incidence 
of sudden infant death syndrome (SIDS) 10 times greater 
in the previous siblings of an infant who has died of the 
syndrome compared with controls.’ They show that the 
circumstances and the families, in which two or more 
siblings died from SIDS, differed from those in which only 
one infant died in several important ways, including a more 
variable and older age at death. In postulating that ‘both 
genetic and environmental factors seem to contribute to 
recurrence of SIDS in families’ it is a pity that the authors 
do not confront the issue more squarely and acknowledge 
that some of these deaths will have been caused directly by 
the mothers—that is, filicide or homicide. In order to 
understand the epidemiology of SIDS better, and also to 
prevent deaths, it is important to recognise that a small 
proportion of children labelled as ‘SIDS’ are killed by their 
parents, usually their mother. Emery has suggested that 
between 2% and 10% of cot deaths result from filicide,’ 
and in his detailed study of 12 families in Sheffield who 
incurred two or more cot deaths, he concluded that in five 
of those families filicide was either certain or probable.* 
From my current study of 21 families in which the 
mother has suffocated a young child it has become 
apparent how often that child has originally been labelled 
as SIDS and contributed to false national statistics con- 
cerning the syndrome. Within these families a recurrence 
of unexplained, or definitely homicidal, deaths in other 
siblings is high; it is noteworthy that for those children 
previously labelled SIDS their age at death is both more, 


189 Correspondence 


variable and higher than is usual for sudden infant death 
syndrome. 
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Measuring severity of injuries to 
children from home accidents 


Sir, 


We support the view expressed by Alwash and McCarthy 
that a severity scale of childhood accidental injury is a 
necessary requirement for appropriate epidemiolcgical 
research.' We consider that for such a scale to be fully 
reliable, however, it should not be dependent ipon 
treatment but rather be based on an objective assess nent 
of the injury itself or the clinical status of the patiert, or 
both. 

Treatment dependent scales are an example of incirect 
severity indices and are susceptible to many biases. For 
example the decision to admit an injured victim to hospital 
will vary by place, over time, and by person (for example, 
social class of the patient, seniority of the atter ding 
doctor). 


The use of these scales therefore tmtroduces great 
difficulties into attempts to study some of the important 
issues relating to accidental injury im childhood—for 
example, outcome of different treatments, the relationship 
of social class to injury severity, evaluation of preventative 
programmes, and measures of the ‘true’ frequency of 
accidental injury in the community. 

The development of objective, direct severity indices 
(for example, the abbreviated injury scale as alluded to by 
the authors) may provide one method to overcome the 
difficulties highlighted. This type of scaling has been 
applied to a paediatric population and judged to be both 
reliable and valid.” ? 

Indeed in the Swedish studies of the early 1970s, 
Gustafsson, using the abbreviated injury scale, reported 
that although the actual accident frequency as recorded in 
hospitals had not diminished since the 1950s, there had 
been a shift towards less complicated injuries.” We 
therefore believe that ‘direct’ injury severity scaling has 
great importance in the evaluation of intervention pro- 
grammes not only because an unbiased rate of injury in the 
community cannot otherwise be determined but also 
because as noted by Alwash and McCarthy ‘plans for 
prevention might seck to reduce the severity of injuries, 
rather than their frequency’. 
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British Paediatric Association 


Children in specialist hospital departments 


The British Paediatric Association (BPA) has 
cooperated with several other professional associa- 
tions in preparing joint statements concerning the 
care of children. 


(1) Children’s attendances at accident and emergency 
departments 


This joint statement, issued in 1988 by the BPA, the 
British Association of Paediatric Surgeons, and the 
Casualty Surgeons Association, notes that over two 
million children are seen annually in accident and 
emergency departments, a larger number than is 
seen in paediatric outpatient clinics. At least 15% of 
these children have medical conditions and at the 
Children’s Hospital, Sheffield, 40% of those attend- 
ing the accident and emergency department under 
the age of 2 do so for medical conditions. In only 13 
out of 189 hospitals supplying information for a 
survey in 1985, however, was there any regular 
sessional commitment to the accident and emer- 
gency department by a member of the medical 
paediatric staff. The joint statement goes on to 
make a number of important recommendations. 


MEDICAL TRAINING 

Paediatric accident and emergency medicine should 
develop as a specialty. Consultant posts in this 
specialty should be established in children’s hospi- 
tals and possibly in large accident and emergency 
departments in general hospitals where many chil- 
dren are seen. The Joint Committee on Higher 
Medical Training should therefore consider drawing 
up an appropriate training programme to include a 
minimum of one year’s experience at senior registrar 
level in paediatrics and/or paediatric surgery and a 
minimum of one year in an accident and emergency 
department where considerable numbers of childrea 
are seen. It is also recommended that a minimum 
of three months’ experience in paediatrics should 
be obligatory for accreditation in accident and 
emergency medicine. 


FACILITIES 

Children’s departments and accident and emergency 
departments should be on the same site and a 
consultant paediatrician should have responsibility 


181 


for liaison with the consultant in accident and 
emergency medicine concerning the care of chil- 
dren. 

Special accommodation is needed in accident and 
emergency departments for interviewing children 
and their families, especially in relation to child 
abuse. Separate waiting areas and treatment rooms 
for children should be provided. 


NURSING 
A registered sick children’s nurse with managerial 
responsibility for the children’s department should 
liaise with the nursing officer in the accident and 
emergency department concerning the arrange- 
ments for children in that department. Accident and 
emergency departments should have at least one 
registered sick children’s nurse on their staff. 


(2) Hospital facilities for children undergoing ear, 
nose, and throat treatment 


This is a 1988 version of a joint statement by the 
BPA and the British Association of Otolaryngolog- 
ists that was first issued 10 years ago. 

Children in hospital for ear, nose, and throat 
treatment should be under the care of the otolaryn- 
gologist and their nurses should have both paediatric 
and ear, nose, and throat training. Paediatricians 
should have a general oversight of all children in 
hospital. 

Children admitted for ear, nose, and throat 
treatment are best nursed in a comprehensive 
children’s department but where this is not possible 
the children should be nursed in accommodation 
designed and staffed for their special needs. This 
may be in an area for ear, nose, and throat 
treatment in the children’s ward or in a children’s 
area in the ear, nose, and throat ward. In either case 
the two wards should be close to each other and 
have easy access to the operating theatres. 

Accommodation should be available for parents 
wishing to stay in hospital with their children 
and unrestricted visiting by parents should be 
encouraged. 


(3) Ophthalmic services for children 


A joint working party between the Faculty of 
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Ophthalmologists and the BPA published a report 
in 1984. Children under the care of ophthalmolozists 
should ideally be admitted to a children’s ward 
where optimal ophthalmic care can be achieved and 
children’s trained nurses and general paediatric 
medical care are available. If this is not possible 
children should be nursed in a separate part oZ the 
ophthalmic unit that has open visiting for pasents 
and siblings and where a play leader ard teache- are 
available. 

Good liaison between paediatricians and oph-hal- 
mologists is essential and there shoulc be a regular 
paediatric commitment to ophthalmic units. Ir the 


outpatient department there should be a play area 
and facilities for feeding babies. Separate clinics for 
children are desirable. 

The report emphasises the importance of screen- 
ing children for visual defects for which general 
practitioners, clinical medical officers, and health 
visitors should have appropriate training. Paediatri- 
cians should understand the development of normal 
vision and be competent to diagnose common eye 
disorders in children. Ophthalmologists should have 
some knowledge of child development and paedi- 
atric disorders. 

ADM JACKSON 


Archives of Disease in Childhood, 1989, 64, 183—184 


Instructions to authors 


Papers for publication should be sent to the Editors, 
Archives of Disease in Childhood, BMA House, 
Tavistock Square, London WC1H 9JR. Submission 
of a paper will be held to imply that it contains 
original work not being offered elsewhere or pub- 
lished previously. Manuscripts should be prepared 
in accordance with the Vancouver style.! The 
Editors retain the right to shorten the article or 
make changes to conform with style and to improve 
clarity. 

For guidance on ethical aspects refer to the 
editorial in this journal.* All authors must sign the 
copyright form. 


Failure to adhere to any of these instructions may 
result in delay in processing the manuscript and it 
may be returned to the authors for correction before 
being submitted to a referee. 


General 


è Authors must submit two copies of the manu- 
script. 

è Manuscripts must have a title page which gives 
the title of the paper, the name of the author(s), 
the place where the work was carried out, and the 
address of the corresponding author. The authors 
should include their family names and initials. 
The number of authors should be kept to a 
minimum and should include only those who have 
made a contribution to the research: justification 
should be made for more than five authors. 
Acknowledgments should be limited to workers 
whose courtesy or assistance has extended 
beyond their paid work, and to supporting 
organisations. Information about the availability 
of reprints should be given at the end of the 
references. 

è The article and references must be typed in 
double line spacing with a 5 cm margin on the left 
side. The right hand margin should not be 
justified. Pages should be numbered in the top 
right hand corner. 

è All measurements must be in SI units apart from 
blood pressure measurements, which should be in 
mm Hg and drugs in metric units. 

® Abbreviations should be used rarely and should 
be preceded by the words in full before the first 
appearance. 

@ Any article may be submitted to outside peer 


183 


review and for statistical assessment. This may 
take up to six weeks. Articles are usually pub- 
lished within five months of the date of the final 
acceptance of the manuscript. 

è Twenty five reprints are supplied free; further 
reprints may be ordered when the proof is 
returned. Reprints take about two months to be 
dispatched; those going overseas are sent by 
surface mail. 

è If the paper is rejected the manuscript and all 
illustrations will normally be shredded. 


Original articles 


è The title should have no more than 10 words and 
should not include the words ‘child’, ‘children’, or 
‘childhood’ (already implicit in the title of the 
journal). 

@ The summary should be no longer than 150 words 
and should set out what was done, the main 
findings, and their implications. Detailed statis- 
tics such as p values should not be included. 


Short reports 


è Length must not exceed 900 words, including a 
summary of less than 59 words, one or two small 
tables or illustrations and up to six references. 

è The title should be no longer than seven words. 


Annotations 


e Annotations are commissioned by the editors 
who welcome suggestions for topics or authors. 


Letters 


@ Letters must be typed in double line spacing, 
should normally be no more than 300 words, and 
have no more than four references and must be 
signed by all authors. Letters may be published in 
a shortened form at the discretion of the Editor. 


Tables and illustrations 


Tables should be submitted separately and typed in 

double line spacing without ruled lines. 

è Avoid histograms if possible. 

è [llustrations should be used only when data 
cannot be expressed clearly in any other way. 


184 Instructions to authors 


When graphs are submitted the numerical data on 
which they are based should be supplied. 
Illustrations should be no larger than single or 
double column width—that is 7 cm or 14-5 em in 
width and be trimmed to remove all redusdant 
areas; the top should be marked on the back. 
Patients shown in photographs should have their 
identity concealed or should give their witten 
consent to publication. Ultrasound scan pictures 
should be arrowed on an overlay to indicate areas 
of interest or should be accompanied br ex- 
planatory line drawings. 

If any tables or illustrations submitted have been 
published elsewhere, written consent to repub- 
lication should be obtained by the author from 
the copyright holder (usually the publisher and 
the authors. 


References 


è References must numbered in the order they 


appear in the text and include all information: 


! Barson AJ, Tasker M, Lieberman BA, Hillier 
VF. Impact of improved perinatal care on the 
causes of death. Arch Dis Child 1984:59:199-- 
206. 

t Dowling S. Health for a change. London: Child 
Poverty Action Group, 1983. 


Abstracts, information from manuscripts not yet 
accepted, or personal communications may be 
cited only in the text and not included in the 
references. References are not checked by us; 
authors must verify references against the original 
documents before submitting the article. 


References 


' International Committee of Medical Journal Editors. Uniform 


requirements for manuscripts submitted to biomedical journals. 
Br Med J 1982;284:1766-70. 


~ Anonymous. Research involving children—ethics, the law. and 


the climate of opinion. {Editorial ] Arch Dis Child 1978:53: 
44l-2. 


Revised January 1989 






DISEASE IN CHILDHOOD 


The Journal of the British Paediatric Association 





Annotation Weight and age at menarche . ee 
Stark, Peckham, and Moynihan 383. oie 
When to do a lumbar puncture in a neonate 





Halliday 313 Outcome of neonatal necrotising enterocolitis: 
7 results of the BAPM/CDSC surveillance 
ee study, 1981-84 Palmer, Biffin, and Gamsu 388 
“Original articles j 
Penetrating eyeinjuries Patel . 317 Spon reporta 


immunoreactive trypsin in Shwachman’s 


Intestinal permeability in Crohn's disease syndrome Dossetor, Spratt, Rolles, et al 395 


Murphy, Eastham, Nelson, et al 321 


Aetiology of Kawasaki disease 


Campylobacter pylori gastritis: long term Bannister, Edwards, and libata 397 


-results of treatment with amoxycillin 


“Oderda, Dell'Olio, Morra, et al 326 Kawasaki disease in siblings 


Coarctation of the aorta corrected during the Hewitt, Smith, Joffe, et al l 398 


first month of life Ehrhardt and Walker 330 Mildly anaemic toddlers respond to iron 


¿Factors associated with developmental Parks, Aukett, Murray et al 400 


rogress of full term neonates who required Pseudocardiomyopathy secondary to chronic 



















„intensive care Ludman, Lansdown, and Spitz 333 incessant supraventricular tachycardia 
“Value. of selective screening for congenital Gladman, Wilkinson, and Evans-Jones 402 
nany asia in Hungary Chronic neonatal Coxsackie m iti 
= ire perpi yocarditis 
“Sólyom and Hughes 338 Goren, Kaplan, Glaser, et al 404 
-Changes in trimethoprim pharmacokinetics 
-after the newborn period Hoppu 343 Regular review 
Anorexia nervosa and food avoidance - Vesicoureteric reflux and renal scarring White 407 
emotional disorder Higgs, Goodyer, and Birch 346 | 
Blood Airbed ooro and peroneal Preece | 
lutathione peroxidase activity . . | 
Lloyd, Rabson, Smith, et al 352 The management of squint Fielder 413 
“ “Seizures resenting as apnoea Contemporary history 
4 Naveiet, /ood, Robieux, et al 357 


7 SS Oral rehydration therapy: an epithelial l 
ntineutrophil cytoplasm antibodies in Kawasaki transport success story Greenough 419 
nase Savage, Tizard, Jayne, et al 360 


phageal atresia and associated anomalies Mecr atlas yao INEN ADR NOW Walker 423 
mittrapap, Spitz, Kiely, et al 364 
Í Correspondence 424 
al insecurity and failure to thrive in 
hildren Fenton, Bhat, Davies, et al 369 Spring books 
‘and nutrient intakes in cystic fibrosis ; 
 Fulieylove, Marchant, etal ` 373 Book reviews 431 
and very low birth weight Report from the British Paediatric Surveillance 
"ord, and Doyle 379 Unit Halland Glickman 439 
7 TISH MEDICAL ASSOCIATION TAVISTOCK SQUARE LONDON WCIH 9IR 


-9888 a ee ASTM CODEN: ADCHAK 64(3), 313-440, (1989) 


Acchives of 
Disease in Childhood 


Editcrial Committee 


Editors: Bernard Valman and Malcolm Chiswick 


Associate Editors: David Milner, Richard Robinson, 
Michael Silverman, and Brian Wharton 


D P Addy J W Keeling P O D Pharoah 
A G M Campbell J V Leonard L Polnay 

M J Dillon 1 K Lioyd N Richman 

I M Hann 5 P Lock L Spitz 

M J R Healy N McIntosh M J Tarlow 

I A Hughes ? J Milla J F N Taylor 
D I Johnston = R Moxon R M Winter 


Technical Editor: Sue Heels 


Editorial Ass:stant: Jacinta Marshall 


Notes to Contributors 

Papers for publication should be sent to the 
Editors, Archives of Disease in Childhood, BMA 
House, Tavistock Square, London WCIH 9JR and 
should be prepared in accordance with the ‘Instruc- 
tions to authors’ published in the January and June 
issues Of the journal. Copies of these instruct ons 
may be obtained from the editorial office on receipt 
of a stamped addressed envelope. 


Notice to Advertisers 

Applications for advertising space and rates sheuld 
be made to the Advertisement Manager, Archives 
of Disease in Childhood, BMA House, Tavisock 
Square, London WCI1H 9JR. 


Notice to Subscribers 

Archives of Disease in Childhood is published 
monthly. The annual subscription rates are £98 
inland and £115 overseas (USA $165). Orders 
should be señtto the Subscription Manager, Archives 
of Disease in Childhood, BMA House, Tavi- 
stock Square, London WCIH 9JR. Orders can 
also be placed with any ieading subscription agert or 
bookseller. (For the convenience of readers in the 
USA subscription orders, with or without payment, 
may also be sent to British Medical Journal, Box 


560B, Kennebunkport, Maine 04046. All enquiries, 
however, must be addressed to the publisher in 
London.) 


Subscribers may pay for their subscriptions by 
Access, Visa, or American Express by quoting on 
their order the credit or charge card preferred 
together with the appropriate personal account 
number and the expiry date of the card. 


All enquiries regarding air mail rates and single 
copies already published should be addressed to the 
publisher in London. 


COPYRIGHT (© 1989 by Archives of Disease in 
Childhood, This publication is copyright under the 
Berne Convention and the International Copyright 
Convention. All rights reserved. Apart from any 
relaxations permitted under national copyright laws, 
no part of this publication may be reproduced, 
stored in a retrieval system, or transmitted in any 
form or by any means without the prior permission 
of the copyright owners. Permission is not required 
to copy abstracts of papers or of articles on 
condition that a full reference to the source is 
shown. Multiple copying of the contents without 
permission is always illegal. 





Second class postage paid, Rahway NJ. Postmaster: send address changes to: Archives of Disease in Childhood, c/o Mercury Airfreight 
International Ltd Inc, 2323 Randolph Avenue, Avenel, N307001, USA, 


Archives of Disease in Childhood, 1989, 64, 313-316 


Annotation 


When to do a lumbar puncture in a neonate 


Lumbar punctures or spinal taps are pertormed for 
either diagnostic or therapeutic reasons. The proce- 
dure in the neonate, however, is not without risk 
and the costs can outweigh the benefits. Stated 
indications for lumbar puncture range from routine 
sepsis work up to a more conservative approach 
reserving the procedure for the investigation of very 
ill babies. There is little consensus of opinion and no 
controlled trials comparing outcomes when different 
indications for lumbar puncture have been used. 


Diagnostic use of lumbar puncture 


MENINGITIS 
It has been suggested that lumbar puncture should 
be performed as a routine before antibiotics are 
started in all babies with suspected sepsis.' There is, 
however, no agreement about what constitutes 
Suspected sepsis, and some centres perform a 
lumbar puncture on all infants presenting with 
respiratory distress within 24 hours of birth.” Visser 
and Hall examined more than 500 concurrent blood 
and cerebrospinal fluid samples obtained from 400 
infants with suspected sepsis admitted to their 
neonatal intensive care unit in Kansas City during a 
12 month period." Forty (7-8%) episodes of septi- 
caemia or meningitis were found with organisms 
isolated from the blood in 39 cases and in only one 
infant was the cerebrospinal fluid culture positive 
when blood culture was negative. Only 11 (2-1% 
babies had meningitis giving an incidence of menin- 
gitis in cases of septicaemia of 11 out of 40 (27-5%). 
Clinical findings and indications for culture did not 
distinguish those infants with positive blood or 
cerebrospinal fluid cultures from those with negative 
cultures, nor those with meningitis from those who 
had septicaemia without meningitis. In no cases 
were different organisms isolated from concurrent 
blood and cerebrospinal fluid cultures. On the face 
of it blood culture would appear to be as good as 
cerebrospinal fluid culture in obtaining the infecting 
organism during a screen for suspected sepsis. 
The same authors, however, also looked at all 
their positive cerebrospinal fluid cultures over a six 
and one half year period.’ They found 39 cases of 
meningitis based upon positive cultures but in only 
33 babies (85% ) was the organism also isolated from 
the blood. Thus in 15% of cases of meningitis the 
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infecting organism would not have been identified 
by blood culture alone. This discrepancy between 
blood and cerebrospinal fluid culture was found in 
both early onset and late onset infections. Visser 
and Hall concluded that lumbar puncture should not 
be omitted from the routine assessment for infection 
in any neonate unless clinical judgment dictates that 
performance would cause dramatic and irreversible 
changes in the infant’s condition.! 

In contrast, Eldadah and colleagues reached a 
different conclusion after studying 238 consecutively 
admitted babies with respiratory distress syndrome. 
Routine examination of cerebrospinal fluid in the 
first 24 hours of life failed to diagnose any case of 
meningitis in these babies. In 35 cases ( 14-7% ) the 
lumbar puncture was unsuccessful and in 71 (29-8%) 
the cerebrospinal fluid was frankly bloody. In 17 
babies concurrent blood cultures were positive. The 
authors conclude that in view of the negative 
cerebrospinal fluid examinations and the potential 
complications of lumbar puncture in the sick neo- 
nate that this procedure should not be routine in 
babies with respiratory distress syndrome. They 
suggest that lumbar puncture be reserved for babies 
who have additional risk factors such as hypo- 
thermia, hyperthermia, or poor feeding after 24 
hours of age or for those babies with central nervous 
system signs such as coma or seizures.” 


INTRACRANIAL HAEMORRHAGE 

In 1979 it was stated that lumbar puncture was 
frequently required to diagnose meningitis or in- 
tracranial haemorrhage in the neonate.” With the 
development of computed tomography and later 
ultrasound imaging, however, this is no longer true 
and lumbar puncture is rarely used as a diagnostic 
aid for intraventricular haemorrhage. One study set 
out to compare lumbar puncture with computed 
tomography for the diagnosis of intracerebral 
haemorrhage in 48 babies of less than 35 weeks’ 
gestation.* Computed tomography was performed 
at 48-96 hours and haemorrhage was present in 15 
babies. Serial lumbar punctures were attempted 
with the initial procedure, which preceded the scan 
by one to four. hours, and was successful in 28 
(58-3%) babies. The first lumbar puncture was 
consistent with the scan diagnosis of haemorrhage in 
only eight of the 15 babies and in the other seven 
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babies the initial tap was normal in three, traumatic 
in one, and unsuccessful in three. Furthermore. 
spinal taps showed bloody cerebrospinal fluid in 10 
of 18 babies whose computed tomograms were 
normal.* The sensitivity of lumbar puncture in 
diagnosing intracranial haemorrhage was thus 73% 
and the specificity 44%. 

For subarachnoid haemorrhage, however, lumbar 
puncture may be better than either computed 
tomography or ultrasound scan.” Cerebrospinal 
fluid protein values correlate quite well with the size 
of intraventricular haemorrhage on a computed 
tomogram.” Another possible advantage of lumbar 
puncture is the ability to time the onset of haemor- 
rhage by comparing haemoglobin and bilirubin 
concentrations in cerebrospinal fluid using 
spectrophotometry.’ This method will also distin- 
guish traumatic tap and subarachnoid haemorrhage. 


SEIZURES AND HYPOXIC-ISCHAEMIC ENCEPHALOPATHY 
Several authorities have stated that a lumbar punc- 
ture is mandatory for the investigation of a newborn 
baby presenting with seizures or hypoxic-ischaemic 
encephalopathy." ” The reasons given include the 
importance of determining opening pressure, and 
exclusion of intracranial haemorrhage and menin- 
gitis which may mimic — hypoxic-ischaemic 
encephalopathy.” ° Some studies suggest that in- 
tracranial infection accounts for about 10% of 
neonatal seizures,” '’ but in our experience neonatal 
meningitis is very rare with an incidence of only 0-5 
per 1000 live births. 

Furthermore, onset of meningitis in the first week 
of life is very unusual and presentation with seizures 
alone even more uncommon.'! In the investigation 
of seizures we would reserve lumbar puncture for ill 
babies or those in whom no obvious cause fer the 
convulsion was present such as hypocalcaemia. We 
do not recommend lumbar puncture for the inves- 
tigation of hypoxic-ischaemic encephalopathy with- 
out seizures unless there are other signs suggesting 
intracranial infection and the ultrasound scan is 
normal. It is possible that the measurement of 
creatine kinase brain isoenzyme concentration in the 
cerebrospinal fluid, however, provides a metabolic 
indicator of brain damage in newborns and this 
might justity the use of lumbar puncture to predict 
outcome of babies with  hypoxic-ischaemic 
encephalopathy." 


Therapeutic use of lumbar puncture 


MENINGITIS 

Intrathecal instillation of antibiotics has been re- 
commended for the treatment of meningitis in 
addition to systemic antibiotics as the latter are 


believed not to penetrate adequately in the cere- 
brospinal fluid. In a carefully controlled trial, 
however, McCracken and Mize found that in- 
trathecal antibiotics given by lumbar puncture in 
association with systemic antibiotics were no more 
effective than intravenous, antibiotics alone in treat- 
ing neonatal meningitis. © 


INTRACRANIAL HAEMORRHAGE 

In 1980 Papile et al and Chaplin et al proposed that 
serial lumbar punctures were effective in arresting 
the progress of posthaemorrhagic hydro- 
cephalus. !* © These studies were not controlled and 
did not take into account the natural history of 
posthaemorrhage hydrocephalus which may 
undergo spontaneous resolution. '® A larger study of 
As babies failed to show that daily lumbar punctures 
prevented hydrocephalus after intraventricular 
haemorrhage.” and an accompanying editorial by 
Behrman called for a well controlled, short term, 
randomised study of serial lumbar puncture drain- 
age of a substantial quantity of cerebrospinal fluid 
from a larger group of babies who are not subjected 
to any other unproved treatment at the same time. | 
Five years later Anwar et al, in a controlled study of 
47 babies with either grade 3 or 4 intraventricular 
haemorrhage found that intermittent lumbar punc- 
tures were not effective | in preventing posthaemor- 
rhagic hydrocephalus. '* At about the same time 
Kreusser ef al using a Ladd monitor to measure 
intracranial pressure and ultrasound scanning sug- 
gested that two criteria were necessary before 
lumbar punctures could be effective in at least 
temporarily penentny the baby with posthaemor- 
rhagic hydrocephalus.” The first criterion was to 
show communication between the lateral ventricles 
and lumbar subarachnoid space by finding a reduc- 
tion in ventricular size and a decrease in intracranial 
pressure after a removal of cerebrospinal fluid. The 
second criterion was to establish a critical volume of 
cerebrospinal fluid that must be removed, usually 
10-20 ml before ventricular size and intracranial 
pressure were reduced.” 

Repeated removal of cerebrospinal fluid in this 
fashion does have complications, notably 
hyponatraemia,” ' meningitis,” ' and epidural abscess 
with vertebral osteomyelitis” so that it should not 
be undertaken lightly and should only be performed 
in intensive care units that have ready access to 
ultrasound scanning and neurosurgical assistance. 
With current knowledge the efficacy of this treat- 
ment is not clear and further controlled studies are 
required. 


Complications of lumbar puncture 


The procedure, even in the smallest baby must be 


painful and uncomfortable and frequently causes 
clinical deterioration, which is more likely if both 
the head and legs are flexed.” “* One cause of the 
clinical deterioration is compression of the di- 
aphragm during flexion rather than upper airway 
obstruction,” and this can be lessened by perform- 
ing the lumbar puncture with the baby in either the 
sitting position or with neck extension rather than 
flexion. 7 ** 

Traumatic tap and unsuccessful lumbar puncture 
are quite freque nt occurrences in the neonate with 
only 45-54% being successfully completed. 23 The 
incidence of traumatic and unsuccessful lumbar 
puncture was similar whether a needle with a stylet, 
a butterfly needle without stylet, or a standard 
venepuncture needle without stylet were used.’ 
Epidermoid spinal tumour has, however, been 
associated with the use of unstyletted lumbar 
puncture needles,” 7° and these should probably be 
avoided when performing a lumbar puncture in the 
newborn. 

As mentioned above repeated lumbar punctures 
for the treatment of posthaemorrhagic hydrocepha- 
lus have been associated with hyponatraemia, i 
meningitis,” and vertebral osteomylitis, 7? to which 
may be added local trauma to the skin of the back. 


Conclusions 


The indications for lumbar puncture in the newborn 
are not as clear cut as previously believed. Consider- 
able doubt exists about whether they should be 
performed routinely in the baby with suspected 
sepsis or the ill baby with respiratory distress unless 
there are other pointers towards a diagnosis of 
meningitis. Reserving lumbar puncture only for the 
ill newborn will, however, increase the risks of 
clinical deterioration during and after the proce- 
dure, and of not obtaining a satisfactory sample of 
cerebrospinal fluid. Making a diagnosis of mening- 
itis in a septicaemic baby will of course help with 
prognosis but is unlikely to aid treatment. As in the 
older chiid lumbar puncture can be delayed until the 
baby’s condition is stable and treatment with high 
dose antibiotics has been allowed to have its 
effect.” 

Lumbar puncture for diagnosis of intracranial 
haemorrhage is rarely needed after the introduction 
of bedside ultrasonic brain scanning. It should be 
reserved for the term infant with suspected sub- 
arachnoid haemorrhage where the diagnosis is 
uncertain clinically and the ultrasound scan is 
normal. Lumbar puncture need not be routine for 
investigation of seizures and hypoxic-ischaemic en- 
cephalopathy, and should be reserved for those dl 
babies in whom an alternative diagnosis of menin- 
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gitis cannot be excluded on clinical or ultrasonic 
findings. The place of serial lumbar punctures for 
the management of posthaemorrhagic hydrocepha- 
lus remains to be clarified and larger controlled 
studies are needed. 


1 would like to thank my colleagues Drs Garth McClure and Mark 
Reid for their helpful comments and Lynda Thompson for typing 
the report. 
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Penetrating eye injuries 


B C K PATEL 


Manchester Royal Eye Hospital 


SUMMARY A review of all penetrating eye injuries treated at the Manchester Royal Eye 
Hospital over four years (1 January 1982-31 December 1985) was undertaken. A total of 202 
penetrating eye injuries were seen of which 68 (34%) were in children under the age of 15 years. 
Airgun, dart, and knife injuries accounted for 28 (41%) of the injuries. Thirty seven patients 
(54%) achieved a good visual result (6/12 or better) and eight (12%) had enucleations. The 
period of inpatient treatment ranged from two to 18 days. From the analysis of the activities at 
the time of the injury, many of the injuries can be considered to be preventable. 


Eye injuries are an important cause of visual 
disability in children.' * Penetrating eye injuries in 
children have a major impact in terms of long term 
morbidity and so are a matter of major 
socioeconomic importance. Prevention is of obvious 
importance but the causative factors must first be 
identified. Few studies have looked at the problem 
of penetrating eye injuries in children. 

The purpose of this study was to analyse the 
causes, identify the types of injuries, and assess the 
visual outcome of penetrating eye injuries. 


Patients and methods 


The Manchester Royal Eye hospital is a 149 bed 
regional ophthalmic centre serving a population of 
approximately 1 million and has an annual accident 
and emergency department attendance of about 
40 000 patients. Being a tertiary referral centre most 
penetrating eye injuries are referred to this hospital. 
We examined the records of all patients treated for 
penetrating eye injuries between | January 1982 and 
31 December 1985. For patients aged 0-15 years 
details of the injuries including patient's age and 
sex, affected eye, activity at the time of injury, cause 
of the accident, extent of the injury, operative 
details, complications, and visual outcome were 
recorded. The total time spent as an inpatient was 
also noted. 


Results 


The total number of patients with penetrating eye 
injuries over the four year period was 202 (33 
females and 169 males); of these 68 (34%) were 
children aged 0-15 years (56 boys and 12 girls). 


Table | shows the sex distribution by year and table 
2 shows the age and sex distribution. There were 33 
right and 35 left eyes involved. Injuries at school 
accounted for eight cases while the remainder 





Table 1 Annual distribution of penetrating eye 
injuries by sex 

Year Boys Girls Total 
1987 12 7 19 
1983 14 1 15 
1984 15 1 16 
1985 15 3 18 
Total 56 12 68 





Table 2 Age and sex distribution of penetrating eye 
injuries 





Age {years} Boys Girls Total 
<] I Q J 
I i l 2 
2 1 l 2 
3 | l l 
4 6 ü 6 
5 4 0 4 
6 5 2 7 
7 3 0 3 
8 5 0 5 
9 3 2 5 
10 3 0) 3 
lI 4 2 6 
12 6 0 6 
13 5 0 5 
l4 4 ] 5 
15 4 2 6 
Total 56 12 68 
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occurred during leisure hours. Injury was caused by 
another child in 26 cases (38%). 

The causes of the injuries are shown in tatle 3. 
The severity of the injury and the visual outcome ts 
shown in table 4. Results are divided into four 
groups: good (6/12 or better), fair (6/18-6/36), poor 
(6/60-perception of light), and no percepticn of 
light. Airgun, dart, and knife injuries accounted for 
28 (41%) of all penetrating injuries in children The 
details of the airgun and dart injuries are shown in 


Table 3 Causes of penetrating eye injuries (n=68° 





No of injurtes 





Knife 9 
Airgun pellets 8 
Stone 6 
Twig 5 
Bicycle 3 
Skarp objects: 
Scissors 
Compass 
Pen 
Fork 
Needle 
Coat hanger 
Miscellaneous: 
Radiator 
Swing i 3 
Hammermg 1 
Unknown 3 


10 


rons me PD DD BD DA 


ened 





tables 5 and 6. The length of inpatient treatment 
ranged from two to 18 days with a mean of 5-6 days. 
Of the eight eyes that were enucleated, three were 
enucleated because they were damaged beyond 
repair, one because of endophthalmitis, three for 


cosmetic reasons, and one because of absolute 
glaucoma. There were no cases of sympathetic 
ophthalmitis. 

Discussion 


Children with eve injuries have been shown to make 
up 20%- 29% of all ocular imjunes requiring 
admission.” + Penetrating eye injuries are the most 
important part of this group of patients as they result 
in the most severe visual disability.” ° Our ratio of 
boys to girls of 4-66:1 is similar to other studies.” ’ * 
Among the boys the incidence of injuries is 
maximum during the early school years and is very 
low below the age of 4. 

The commonest causes of perforating eye injuries 
in children are pointed objects of various sorts.' 7 
In the present series they constituted 60% . Whereas 
explosives have accounted for some penetrating 
injuries in previous studies,” ° there were none in 
the present series. 

Roper-Hall found that children below the age of 
14 years made up 38% of patients with penetrating 
injuries over the period 1950 to 1958,” while the 
figure for Johnston was 28% between 1965 and 
1969.'" Our figure of 34% is in keeping with this. 
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Table 4 Visual outcome for the four grades of tajury (n=068) 





Extent of injury G12 or 
Letter 

Cornea with or without uvea a4 
Cornea plus lens damage 5 
Posterior segment injury with 

or without vitreous loss 4 
Extensive anterior and posterior 

segment injury ł 


6/18-~-6/60 6/60 or less Enucleations 
4 3 2 

R 4 

] } 1 

| | 4 
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Table 5 Details of penetrating eye injuries caused by airgun pellets 
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Age Sex Left or Circamstances Visual acuity 
years right eye 
16 M Left Fired accidently by patient 6/9 
l4 M Left Walting in the park, 
fired at by unknown person 6/9 
12 M Right Fired accidently by patient Count fingers 
15 M Left Fired accidently by brother Perception of heht 
li M Right Fired accidently by patient 6/5 
16 M Left Fired accidently while cleaning 6/6 
13 M Right Fired at by unknown person 6/60 
19 M Left Fired accidently by patient 6/60 
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Table 6 Details of injuries caused by darts 
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Case Age (years) Left or Circumstances injuries Visual 
Ne SEX right eye acuity 
1 6 F Right Dart thrown by Corneal perforation, iris 6/9 
brother prolapse 
2 6 F Right Pulling dart cut Corneal perforation, iris 6/9 
of dartboard prolapse 
3 13 M Right Dart bounced off Seleral perforation, vitreous Count 
a surface loss, retinal detachment fingers 
4 7M Left Playing with a dart Scleral perforation, vitreous Perception of 
loss, lens damage light 
S 3M Left Dart thrown By Corneal and scleral lS 
friend perforation 
6 I F Left Pulling dart eut Corneal perforation, iris 6/6 
of dartboard prolapse 
7 5 Left Playing with a dart Corneal perforation, iris 6/60 
prolapse, lens damage 
8 4M Left Poked with a dart Corneal and scleral 6/60 
by brother perforation, iridodialysis, 
retinal detachment 
9 12 M Left Dart thrown Corneal perforation, iris 9 
by friend prolapse 
10 13 M Left Dart bounced off Corneal perforation, iris 6/9 
a surface prolapse 
li 9M Right Playing with darts Corneal perforation, iris 6/9 
prolapse 





Johnston found that 20% of the children in his series 
had injured their eyes playing with toys such as 
arrows and catapults whereas the remainder were 
due to articles in and around the house such as 
sticks, knives, scissors, wire, glass, and fireworks. 
He pointed out that most parents’ apparent lack of 
awareness of potential danger to their children’s 
eyes was an important factor. In Roper-Hall’s 
series, bow and arrow injuries were the most 
common cause accounting for 25%. Detailed analy- 
sis of the causes of injuries were not available in that 
series. Lambah found that over the 10 years 1951 to 
1960, 163 penetrating injuries were seen in children 
and arrows accounted for 26, airgun injuries 12, 
miscellaneous pointed objects including knives 
accounted for 41, and assaults for 17.5 The common- 
est causes in our series were darts (16%), knives 
(13%), and airgun pellets (12%). Miscellaneous 
sharp objects and glass related injuries each 
accounted for 15%. 

In two major studies of penetrating eye injuries 
between 1950 and 1960 none were caused by 
darts. ° In more recent studies in the 1970s and 
1980s darts have been identified as a cause of 
penetrating injuries in children.’ '' The game of 
darts was until recently an adult sport played largely 
in public houses. In recent years the sport has 
received extensive television coverage and has 
therefore become very popular. A survey of three 
large toy stores in London showed nine different 


types of darts on sale manufactured by three 
different companies. Only one company printed a 
clear warning on all its products. The warning reads 
‘Darts is an adult sport. It is dangerous for children 
to play without supervision’. Some of the other 
products carried warnings in small print while three 
had no warning at all. It is interesting to note that 
none of the penetrating eye injuries in adults were 
caused by darts. 

Among children the biggest danger is at play and 
it would appear that parents’ apparent lack of 
awareness of potential danger to their children’s 
eyes is an important factor. There is at present no 
requirement for a physician to report ocular injuries 
caused by dangerous toys to the Consumer Safety 
Unit. The European Community directive on the 
safety of toys comes into effect on 1 January 1990 
but darts with metallic points are excluded as they 
are not regarded as toys. It is suggested that all darts 
on sale should carry a clear and prominently 
displayed warning. 

Prompt publicity by the media has previously 
proved to be very effective in preventing injuries 
caused by other toys.” The general public should be 
made aware of the vulnerability of children to 
injuries by darts. It may be argued that as the game 
of darts is recognised to be an adult sport darts and 
dartboards should not be sold in childrens’ toy 
stores. 

There have been several reports on penetrating 
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eye injuries due to airgun pellets in recent years. 4 1 
A licence is not required for an airgun or air pistol 
but no person under the age of 17 years can 
purchase or hire one. No person under the age >f 14 
can accept as a gift or have in his possession an air 
weapon except when under the supervision of a 
person over 21 or when he is a member cf an 
approved club or when the weapon is being used at a 
shooting gallery. Any person with a loaded air 
weapon in a public place is liable to imprisonmeat or 
a fine. Five of the eight patients injured by an 
airgun, however, were below 14 years of age. Ir five 
cases the accidents were due to careless handling of 
the airguns by the patient, in the remaining three 
cases the children had been fired at by assailants. 
The generally poor visual outcome of these injaries 
is not surprising. Although the law could be chaaged 
to provide further restrictions, this would procably 
not prevent children from handling such wea sons 
and instruction of parents and children in scrools 
may be of greater benefit. Eye injuries invo-ving 
airguns are completely preventable and the emphasis 
should be on the fact that like darts, airguns are not 
toys. 
Household items can be potentially dangerous 
and result in serious ocular injury when improperly 
handled by a child. A significant number of injuries 
resulted from play with items such as knives, zlass 
battles, scissors, compasses, and pens. In gen=ral, 
these injuries were more frequent in children less 
than 6 years of age. Parental supervision is vital to 
the prevention of such injuries and all potentially 
dangerous items should be removed from the reach 
of infants or toddlers. The use of plastic bottles 
would eliminate many potential hazards of breakage. 

The Consumer Safety Unit of the Department of 
Trade and Industry has since 1976 collected 
information about accidents in the home that 
require attention in the accident and emergency 
departments of 20 hospitals in England and Wales. 


These do not at present include eye hospitals, 
however, and information on current causes of 
severe ocular trauma can only be obtained by 
studies carried out at major eye hospitals. This 
information is vital for the development of pre- 
ventive measures. The reporting of the causes of all 
penetrating ocular injury to the Consumer Safety 
Unit would help to identify specific accident 
hazards. 
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Intestinal permeability in Crohn’s disease 


M S MURPHY,* E J EASTHAM,” R NELSON,* A D J PEARSON,* AND M F LAKER? 


Departments of *Child Health and ?Clinical Biochemistry, University of Newcastle upon Tyne 


SUMMARY Crohn’s disease may present insidiously, especially in childhood, and diagnosis may 
be delayed. In addition, the clinical assessment of the extent of disease activity may be 
inaccurate. Using mannitol and lactulose as probe molecules we have carried out a cross sectional 
study of intestinal permeability in patients with active Crohn’s disease (n=17) and control 
subjects (n= 31). Activity was assessed by an activity index score. The lactulose:mannitol urinary 
excretion ratio was significantly increased in Crohn’s disease. Overall sensitivity was 82%, and 
92% when activity was moderate or severe. When permeability was compared with the activity 
index there was a significant correlation among patients. In five patients studied longitudinally a 
significant correlation was also present. Measurement of intestinal permeability is non-invasive, 


and may be useful both as a 


screening test in patients with non-specific symptoms, and for the 


assessment of the extent of disease activity in patients with Crohn’s disease. 


The clinical onset of Crohn’s disease is often 
insidious, with vague symptoms, and there may be a 
delay of several years before the definitive diagnosis 
is made.' A simple, non-invasive technique for use 

a first line of investigation in children would be of 
considerable value in cases where suspicion is 
aroused. The clinical assessment of the extent of 
disease activity in Crohn's disease may be 
inaccurate,’ and an objective measure of intestinal 
inflammation would be useful in management. 

Abnormalities of intestinal permeability have 
been shown in children with various gastrointestinal 
diseases, including coeliac disease,’ infective 
gastroenteritis," and cystic fibrosis.” In a previous 
study, using mannitol and lactulose as probe mol- 
ecules, we found abnormal permeability in a group 
of eight children with active Crohn's disease 
affecting the small bowel.° 

In this paper we report the results of a further 
study of intestinal permeability in Crohn’s disease in 
childhood. This was carried out to evaluate this 
technique further as a screening test for Crohn’s 
disease. In addition we have compared the intestinal 
permeability i in these children with an activity index 
score? to evaluate its potential for the assessment of 
the extent of disease activity. 


Subjects and methods 


Sugar permeability studies were performed in 17 
patients (age range 6-16 years; 10 boys) in whom 


Crohn's disease had been diagnosed by conventional 
clinical, radiological, endoscopic, or histological 
criteria. In all cases the small bowel was affected. 
The results of the studies were compared with those 
obtained from 31 healthy children (age range 2-13 
years; 18 boys). 

The subjects were assessed by one of two paediat- 
ric gastroenterologists (EJE and RN) before the 
permeability studies were carried out, and a clinical 
judgment of the extent of disease activity was made; 
disease activity was graded subjectively as ‘inactive’, 
‘mild’, ‘moderate’, or ‘severe’. Simultaneously, 
using the criteria proposed by van Hees et al’ the 
activity index score was calculated for each patient. 
The activity index is based on nine variables that 
include specific clinical observations, and also serum 
albumin concentration and erythrocyte sedimenta- 
tion rate (mm in the first hour). This scoring system 
was designed to provide an objective and quantitative 
assessment of inflammatory activity in patients with 
Crohn’s disease. 

In addition to studying the group cross sectionally, 
four of the subjects were studied on two, and one on 
three, separate occasions to examine longitudinally 
the association between changes in inflammatory 
activity and intestinal permeability within individual 
patients. 

After fasting overnight the subjects drank a test 
sugar solution containing 5 g mannitol and 5 g 
lactulose in 65 ml water (380 mmol/l). They 
continued to fast for a further two hours, but 
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thereafter a liberal intake of fluids was encouraged 
to increase urine flow. Five hour urine collectons 
were made and stored in containers to which 0-2 ml 
of sodium methiolate (0-1 g/l) had beer added. The 
total volume was recorded and a 20 m) sample was 
separated and stored at —20°C. This was subse- 
quently analysed by gas liquid chromatography by 
previously described methods.° ’ The studies were 
carried out at home under parental supervision, 
unless the patient was in hospital. 

The study was approved by the local et.ics 
committee, and parents’ informed consent was 
obtained. Results were analysed by the non- 
parametric Wilcoxon rank sum test, anc Spearman’s 
correlation coefficient. 


Results 


ACTIVITY OF CROHN'S DISEASE 

At the time of the initial studies on the 17 patients 
four were judged clinically to have quiescent dis- 
ease, but the activity index suggested that in three of 
these there was mild, and in one moderate, in- 
flammatory activity. Of the 13 judged clinically to 
have active disease (one mild, six moderate, six 
severe), the activity index indicated that inflamma- 
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tory activity was mild in one, moderate in seven, and 
severe in five. In fig 1 the extent of disease activity 
judged clinically is compared with that judged by the 
activity index at the time the permeability studies 
were carried out. This supports the view that simple 
clinical assessment may result in a lower estimate of 
the degree of inflammatory activity when compared 
with the more objective activity index. 


INTESTINAL PERMEABILITY 

The five hour urinary excretion of mannitol was not 
significantly different in the 17 subjects with Crohn’s 
disease (range 5-9-21-3% of the ingested load, 
median 11-1%) compared with the control group 
(range 8-5-24-6% , median 13-22%), and only three 
patients had results below the normal range. Lactu- 
lose excretion, however, was significantly greater in 
those with Crohn's disease (range 0-2-2-6% of the 


Lactulose: mannitol urinary excretion ratio 





Patients with 
Crohn's disease 
(n=17} 


Control subjects 
{n=31} 


Fig2 Lactulose:mannitol urinary excretion ratio in control 
subjects and patients with Crohn’s disease, Bars indicate 
median values. Activity index showed mild activity in four 
patients (open circles), and moderate or severe in the 
remainder. 


ingested load, median 0-67%) compared with the 
controls (range 0-1-0-66%, median 0-26%) 
(p<@-002), and 10 of the results were above the 
control maximum. The lactulose:mannitol excretion 
ratio was also significantly higher in those with 
Crokn’s disease (range 0-01-0-16, median 0-07) 
compared with the controls (range 0-01-0-03, 
median 0-02) (p<0-0001), and using this index of 
permeability 14 were above the normal range (fig 2). 
The three patients whose lactulose:mannitol excre- 
tion excretion ratios were within the normal range 
(fig 2) were all thought clinically to have quiescent 
disease, although the activity index did suggest mild 
inflammatory activity in two and moderate activity 
in one. 


CORRELATION BETWEEN PERMEABILITY AND DISEASE 
ACTIVITY 

The correlation between the five hour urinary 
excretion of mannitol and the activity index was not 
significant (r,=0-40; p=0-06). There was a mod- 
erately strong correlation, however, between lactu- 
lose. excretion and the activity index (r.=0-61; 
p<0-01) (fig 3), and also between the lactulose:man- 
nitol ratio and the activity index (r,=0-59; p<0-01) 
(fig 4). There was also a significant correlation 
between the changes in activity index and in the 


Five hour urinary excretion of lactulose (4) 





0 100 200 300 


ercentage of ingested dose compared with activity index. 
` g : 


Intestinal permeability in Crohn's disease 323 


0-2 


Fr. 0-59 
p< 0-01 


Lactulose: mannitol urinary excretion ratio 
oO 
os 





0 100 200 309 
Activity index 
Fig4 Lactulose:mannitol urinary excretion ratio 
compared with activity index. 


lactulose:mannitol excretion ratio within the small 
group of patients studied serially (r,=0-83; p<0-05) 
(fig 5). 


Discussion 


Contrast radiology, endoscopy, and histology are 
usually used to establish a definitive diagnosis of 
Crohn's disease. There is a natural reluctance, 
however, to subject patients to expensive, time 
consuming, and unpleasant procedures in pursuit of 
a comparatively rare disease, especially if the 
presenting symptoms are vague. In addition, these 
techniques sometimes fail to show the disease, 
particularly if it is confined to the small bowel, 
where radiological studies may be inconclusive and 
biopsy difficult. A prolonged delay in diagnosis is 
most likely to occur in patients with disease confined 
to the small bowel in whom the more specific 
symptoms of colitis are absent.’ 

Intestinal permeability indicates the capacity of 
the intestinal absorptive surface to permit passive 
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penetration by water soluble molecules. It ma* be 
studied using orally administered probe molecules 
which are passively absorbed, are resistant to 
enzymatic digestion, are not metabolised, and are 
subject to quantitative renal excretion.” Meas.re- 
ment of the urinary excretion of such probes then 
provides a measure of intestinal absorption. In 
previous studies of intestinal permeability in 
Crohn's disease the following have been used: “'Cr 
edetic acid,”'! polyethylene glycol (PEG 400),'* 
and combinations of cellobiose and mannitel," 
lactulose and mannitol.” '* or lactulose anc 1- 
rhamnose." Together these studies have provided 
considerable evidence that the measurement of 
permeability may be a useful screening test for 
Crohn's disease if the small bowel is affectec, 
The use of a single probe molecule to assess 
intestinal permeability is complicated by the irflu- 
ence of factors other than the properties of the 
intestinal mucosa; gastrointestinal motility and renal 
function, for example, may affect absorption or 
excretion of the marker. By combining two probe 
molecules that are equally affected by such factors, 
the effects of these extraneous variables may be 
negated.'® Mannitol, a polyhydric alcohol (molecu- 


lar weight 182, radius 0-4 nm), is passively absorbed 
across the cell wall; lactulose, a synthetic disacchar- 
ide (molecular weight 342, radius 0-54 nm), seems to 
diffuse across the absorptive surface through inter- 
cellular pathways.” In diseases associated with 
mucosal damage and loss of enterocyte surface area, 
absorption of small probe molecules, such as 
mannitol, may be reduced, and absorption of 
disaccharides, such as lactulose, may be paradoxi- 
cally enhanced as a consequence of increased 
‘leakiness’ of the mucosal barrier, The expression of 
results as the lactulose:mannitol excretion ratio has 
proved a useful index of intestinal permeability that 
is sensitive to mucosal injury in patients with coeliac 
disease." We have therefore preferred to use this 
technique in the study of Crohn's disease. 

Although this study was carried out on subjects 
already known to have Crohn's disease. the results 
do provide further evidence that the measurement 
of intestinal permeability may be useful in the initial 
investigation of children in whom there is some 
suspicion of the disease. Only three of 17 children 
with Crohn’s disease had lactulose:mannitol ratios 
within the normal range; these were all judged 
clinically to have inactive disease at the time of the 
study although the activity index did suggest mild 
activity in two and moderate activity in one. 
Interestingly, mannitol excretion was below the 
normal range in only three of the children, and 
lactulose excretion was above the normal range in 
only 10. These results support the use of a differen- 
tial sugar absorption test, rather than a test based on 
the use of a single probe molecule in the study of 
patients with Crohn’s disease. Using the lactulose: 
mannitol urinary excretion ratio as an index of 
permeability, the sensitivity of the test in detecting 
Crohn’s disease associated with at least mild in- 
flammatory activity as judged by the activity index 
was 82%, and in the presence of moderate to severe 
inflammatory activity this increased to 92%. 

The increased intestinal uptake of lactulose in 
patients with coeliac disease compared with normal 
subjects is greatly enhanced when the test solution is 
extremely hypertonic (1500 mmol/l).* The test solu- 
tion used in our studies was moderately hypertonic 
(580 mmol/l), and this was used as it was considered 
to be a palatable drink that was likely to be accept- 
able to young subjects. It is possible, however, 
that a more concentrated solution might (as in 
coeliac disease) further enhance the sensitivity of 
the test. 

Crohn’s disease has a variable course, and there is 
considerable difficulty in the clinical assessment of 
the extent of disease activity. For this reason several 
numerical indices of activity have been 
developed.” '® U These have, however, not been 


completely satisfactory as they each have a subjec- 
tive component and pronounced interobserver 
variation may occur.'* A number of techniques have 
been introduced in recent years in an affort to 
develcp a means of objective and non-invasive 
assessment of intestinal inflammation. Abdominal 
radioisotope scanning after the intravenous adminis- 
tration of ("In or ”™Te labelled autologous 
phagocytes, =! or the oral administration of °°™Tc 
labelled sucralfate,” may show active Crohn’s dis- 
ease. Alternatively, faecal excretion of the isotope 
may be measured after intravenous administration 
of !HHIn labelled phagocytes.** While these techni- 
ques may be of value in detecting active disease, 
their role in the evaluation of the extent of disease is 
less clear. 

Gomes et al,’ using the lactulose:rhamnose 
excretion ratio, reported that intestinal permeability 
is abnormal in patients with active Crohn’s disease 
but returns to normal when they enter remission. 
Our cross sectional study showed a correlation with 
intestinal inflammatory activity between individual 
patients; in addition in five patients studied longitu- 
dinally there was also a correlation with inflamma- 
tory activity within individuals. This technique may 
therefore have a useful role in the assessment of the 
extent of disease activity. To evaluate this further, 
studies to examine the association between intesti- 
nal permeability and the findings on endoscopic and 
radiological investigation are needed. 
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Campylobacter pylori gastritis: long term results of 
treatment with amoxycillin 
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SUMMARY To evaluate the efficacy cf amoxycillin in eradicating Campylobacter pylori, 
endoscopic biopsy specimens were takea from the antral mucosa of 40 children with gastritis 
before, immediately after, and (Gin 30 paients) three months after treatment. Immediately after 
treatment 34 patients (85%) no longer aad the organism in the mucosa, and the gastritis had 
healed in 23 (58% ). Three months later the infection had recurred in 22 of 30 patients (73%), and 
the gastritis had relapsed in all of them. Significantly more children in whom C pylori recurred 
had family histories of peptic ulcer dssease. The results suggest that amoxycillin alone is 


ineffective m the long term treatment of C pylori gastritis. 


Since the description by Warren and Marshell of S 
shaped spiral Gram negative bacteria in the antral 
mucosa of adult patients with gastritis or peptic 
ulcer.' the association between Campylc bacter 
pylori and gastritis has also been described in 
children,? *> and the incidence among children 
undergoing endoscopy for upper gastrointzstinal 
symptoms varies between 20 and 24%. ° Though 
the relationship has not been proved to be causal, 
preliminary studies have shown that elimination of 
the organism results in improvement or hea ing of 
the gastritis,° thereby providing indirect evidence of 
its pathogenic role. Eradication has been actieved 
in adults with courses of amoxycillin,” or tripotassium 
dicitratobismuthate,’ or a combination of the two, 
but relapse is common. 

The aim of this study was to evaluate the e ficacy 
of amoxycillin in the eradication of C pylori and the 
resolution of the peptic mucosal lesions in children 
with gastritis both immediately after the course of 
treatment, and three months later. 


Patients and methods 


Forty two children who had had C pylori isolated 
from the gastric mucosa were entered into the study 
between March 1987 and February 1988 (table 1). 
Fifteen of the children had undergone upper gas- 
trointestinal endoscopy for recurrent abdc minal 
pain (with or without vomiting) of six months o five 
years’ duration; the remainder had the examiaation 
as part of their follow up after treatment for peptic 
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ulcer or reflux oesophagitis. Those with peptic 
ulcers had all been treated with ranitidine, and all 
but one were free of symptoms: those with reflux 
oesophagitis had been treated with antacids and all 
were free of symptoms. 

Endoscopy was carried out with a paediatric 
gastroscope (Olympus GIF P3 or GIF XP20) after 
an overnight fast. Patients were sedated with oral 
diazepam and their throats were anaesthetised with 
amethocaine. Three biopsy specimens were taken 
from the antral mucosa within 1 cm from the 
pylorus. One was inserted into a rapid urease test 
(CLo-test, Delta West), one was put into chocolate 
agar medium for microaerobic culture, and the third 


Table 1 Clinical details of 42 patients at presentation. 
Figures given are number of patients except for age 


Age (years): 


Mean (5D) 12-2 (2-6) 
Range 8-18 
Sex (male-female) 26:16 
Symptoms: 
Recurrent abdominal pain 16 
Vomiting J 
Nausea 2 
Anorexia | 
Hacmatemesis I 
Indication for endoscopy: 
Recurrent abdominal pain 15 
History of peptic disease I8 
Healing ulcer 17 
Exacerbation of symptoms l 
History of oesophagitis 9 
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was cuż into sections and stained with haematoxylin 
and eosin for histological examination, and Giemsa 
stain for identification of C pylori. Antral gastritis 
was defined according to the criteria of Whitehead 
etal’: a diffuse chronic inflammatory cell infiltration 
of the lamina propria was considered to be quiescent 
chronic superficial gastritis, and if neutrophils were 
present within the superficial or glandular epithelium, 
or both, it was considered to be active chronic 
superficial gastritis. Atrophie changes in the 
glandular epithelium were not found. 

Treatment with amoxycillin 25 mg/kg twice daily 
was started as soon as colonisation by C pylori had 
been confirmed either by the C1o-test or on the 
Giemsa stained biopsy specimen, and continued for 
four weeks. In addition the nine patients who had 
had reflux oesophagitis continued postural treatment, 
and sx children who had had relapses of their 
symptoms of peptic ulceration continued to take 
maintenance doses of ranitidine (2-5 mg/kg at 
bedtime). Patients were also allowed to take 
antacids if necessary. 

The morning after the course of amoxycillin had 
finished the children were endoscoped again, and if 
C pyleri had been eradicated no further treatment 
was given and they were asked to return three 
months later for further endoscopy. If C pylori was 
still present treatment with other drugs was started. 
At each endoscopy the presence of C pylori was 
assessed both by CLo-test and by Giemsa staining 
of an antral biopsy specimen. 

To see if there were any differences between 
children in whom C pylori recurred and those in 
whom it did not, details of history, age, sex, family 








history of peptic ulcer disease, duration of symp- 
toms, activity of the gastritis, and the pattern of the 
antrum at endoscopy were recorded. | 

Unpaired data were compared by the y? test with 
Yates’s correction and paired data by McNemar’s 
test; ordinal data were compared by Student’s r test. 
A p value of <0-05 was accepted as significant. 
There is no ethical committee in our hospital, but it 
is Our practice to inform parents and children fully 
about every procedure and to obtain consent even 
for the most routine measures. 


Results 


C pylori was identified by Giemsa staining of antral 
biopsy specimens in all 42 children. The CLo-test 
was positive in 38 (90%), and C pylori was grown on 
culture in 34 (81%). Endoscopic and histological 
findings are summarised in table 2. 

Forty of the 42 children had the endoscopy 
repeated immediately after the course of amoxycil- 
lin (two refused). Giemsa staining of antral biopsy 
specimens showed that in 34 children C pylori had 
been eradicated (85%, p<0-001); the CLo-test was 
negative in all of them. Two children complained of 
recurrent abdominal pain, although it was. less 
severe, but im the remainder it had resolved in a 
mean (SD) of 15 (9) days. No other symptoms were 
reported. In six children Giemsa staining of the 
antral biopsy specimens showed that C pylori was 
still present, and the Cio-test was positive in four 
of these. In one of these the recurrent abdominal 
pain was worse, but the others were free of symptoms. 

Thirty of the 34 children in whom C pylori had 


Table 2 Endoscopic and histological findings 
Before Immediately after Three months after 
treatment treatment stopped treatment stopped 
started e aa eee a ne iMate Leh eRe aaa da Se ce a a i aa ee a 
C pylori C pylori C pylori C pylori 
not present present nop present present 
No of children 42 34 6 8 22 
Endoscopie findings: 
Normal antrum — 18 _ 4 8 
Nodular antritis 23 7 2 i 9 
Pylorc hyperaemia 19 9 4 3 5 
Oesophagitis 8 7 a 2 3 
Duocenitis 6 2 me m | 
Duocenal ulcer } — ~— — 2 
Histological findings: 
Normal antrum = 23 — 8 = 
Chronic superficial gastritis: 
Quiescent 26 9 4 soe 9 
Active 16 2 2 — 13 
Oesophagitis i 4 ~= l — 
Duocenitis 6 I = | 2 
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been eradicated immediately after the couse of 
treatment had further endoscopies three months 
later. In 22 of these Giemsa staining of antral biopsy 
specimens showed that C pylori had recurred “73%, 
p<0-001); the CLo-test was positive in 19. Two of 
the children developed recurrent abdomina pain 
about two months after the course of amoxycillin, 
but the pain was less severe than it had been at 
presentation and there were no associated symptoms. 
In eight children the C pylori did not recur amd the 
CLo-test was negative in all eight. One of these 
developed mild recurrent abdominal pain atout a 
month after treatment had been stopped. 

There were no significant differences between the 
22 children in whom C pylori recurred and the eight 
in whom it did not except in the incidence of a tamily 
history of peptic ulcer disease; all the childrea who 
had a recurrence had a family history of peptic ulcer 
compared with two of the eight who did not 
(p<0-001). 


Discussion 


The prevalence of C pylori infection in child-en is 
lower than in adults, and increases with age.” In 
children with gastritis, however, it is similar te that 
in adults with peptic ulcer disease and varies from 
70"* to 80%." 

The endoscopic picture of the gastric antram in 
children with gastritis associated with C pylo7 has 
been described as nodular'*; in a retrospective study 
of 31 children with nodular antral gastritis we sound 
C pylori in 90% ,'* but this is not the only p:cture 
found in gastritis associated with C pylori. la the 
present series nodular antral gastritis was found in 
only 23 (55%) of children before treatment. in the 
rest there was only mild hyperaemia of the pyborus, 
a nearly normal picture. If the antrum is nocular, 
therefore, C pylori should be sought, but other 
findings do not exclude its presence. Macroscopic- 
ally normal mucosa may be histologically abncermal 
both in children and adults, but a nodular antram is 
not predictive of a higher recurrence rate. There was 
a good correlation between the presence of C pylori 
and gastritis, but signs of active gastritis were not 
predictive of recurrent infection. 

C pylori can also be associated with »eso- 
phagitis,’” and in the present series histolc gical 
changes typical of peptic oesophagitis (lengthening 
of the papillae, inflammatory infiltration of the 
epithelium, and thickening of the basal layer) were 
more common than macroscopic oesophagitis at 
endoscopy. We treated these children even if they 
had no symptoms, because traditional treatmenz had 
failed to heal the histological damage of the mucosa 
that looked normal at endoscopy: our results su zgest 


that eradication of C pylori is associated with the 
healing of oesophagitis. 

Seventeen of the 18 children who had histories of 
peptic ulcer disease were free of symptoms, but we 
elected to treat them because we hoped to do them 
good by eradicating C pylori. In a long term follow 
up study of children with peptic ulcers'® we found 
that 89% of those with relapsing peptic ulcer disease 
were carriers of C pylori, compared with 29% of 
those in whom it did not relapse. In the present 
series one child had a duodenal ulcer that healed 
after the course of amoxycillin, and in two others 
ulcers relapsed when the C pylori infection recurred 
three months later. Longer periods of follow up and 
larger series of patients are needed to confirm these 
data. 

Though symptoms that were present before treat- 
ment disappeared within a fortnight in most cases, 
the response to amoxycillin was not predictive of 
recurrence of C pylori. Mild abdominal pain recur- 
red in three children in whom C pylori had recurred 
(13%) and in one in whom it had not (12%). 

From these data it seems that upper gastrointes- 
tinal endoscopy is the only way of proving that C 
pylori is present in the stomach, but to do the 
endoscopy immediately after treatment is useless as 
it will not show whether long term eradication of the 
organism has been achieved. 

Amoxycillin alone does not seem to be effective 
in the long term eradication of C pylori, we had 
planned to enrol more patients in the study but 
because of the unacceptably high recurrence rate 
(73%) we did not feel justified in doing so. It seems 
likely that treatment with combinations of drugs— 
for example, amoxycillin with tripotassium dicitrato- 
bismuthate or metronidazole, or both'’—may be 
necessary to eradicate the organism entirely. The six 
children from whose stomachs C pylori was isolated 
at the first follow up, and the 22 in whom it had 
recurred at three months, were treated with com- 
binations of drugs. 

Whether recurrence of C pylori infection is caused 
by relapse, or reinfection by exogenous strains, is 
not certain but the significantly higher incidence of 
recurrence among those children with family his- 
tories of peptic ulcer disease suggests that reinfection 
from contacts in the families may be the cause. Long 
term eradication may be better effected by treat- 
ment of all infected family members. 


We thank the Cassa di Risparmio di Torino for the donation that 
enabled us to buy our endoscopes. 
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Coarctation of the aorta corrected during the first 
month of life 


P EHRHARDT AND D R WALKER 
Killingbeck Hospital, Leeds 


SUMMARY Forty eight children (29 boys) had surgical correction of coarctation of the aorta 
during the first month of life; all had patent ductus arteriosus. The 33 survivors were reviewed at 
a mean age of 6-6 years. Of the 19 children with no associated anomaly, none had died. The more 
complex the associated anomalies, the greeter the mortality. Two (6%) of the survivors, both 
with associated anomalies, have some residual disability; one is incapable of leading an 
independent life. No survivor has systemic hypertension, Six (18%) of the survivors have 
required correction of recurrent coarctatior, and one is awaiting repair. 

Newborn babies suspected of having coarctation should be assessed for surgical correction 
without delay, and medical treatment (including, if necessary, infusion of prostaglandin E, in a 
dose of 0-025 ug/kg/minute) should be institated in the interim. Long term follow up is important 
to detect systemic hypertension or recurrence of the coarctation. This occurred in seven (21%) of 
Our SUTVIVOTS. 


Coarctation of the aorta presenting in the neonatal 1978 and April 1982. Subclavian flap correction” was 
period, with or without associated anomalies, s a carried out in 45 children, each of the remaining 
life threatening condition, and the prognosis is poor three having a polytetrafluoroethylene patch pros- 
if surgical correction is not carried out. Recent thesis inserted. All 48 children had patent ductus 
advances in medical management, in particular arteriosus. 

infusion of prostaglandin E», permit such babies to For the purposes of this study we allotted the 
be stabilised in better condition before operation. children to one of three groups according to the 
Despite such advances, however, many babies severity of their coexisting anomalies. The first 
arrive in the cardiothoracic surgical unit with sewere group had no associated intracardiac lesion, the 
complications—for example, cardiac failure, second group had associated ventricular septal 
hypoxia, acidaemia, shock, renal failure, or defects, and the third group had more complicated 
septicaemia. anomalies. 

The immediate results of surgical correction have At follow up the children were assessed according 
been reported from a number of centres inclucing to recurrence of the coarctation, the development of 
our own.'* Potential long term complications in- systemic hypertension, their general physical health, 
clude recurrence of the coarctation, the effects of and any evidence of handicap. 
any coexisting anomalies, the consequences of any 
perioperative problems, and the development of Results 
systemic hypertension. 

We present our results in 48 consecutive babies The clinical features of the 48 babies are shown in 
with coarctation of the thoracic aorta who uncer- the table. There were 29 boys and 19 girls, and all 
went surgical correction during the first month of had patent ductus arteriosus. 
life and were reviewed in childhood. 

BABIES WITH NO INTRACARDIAC ANOMALY 
Methods Twelve boys and seven girls had no other anomaly; 
their gestational ages ranged from 36 weeks to 41 
Correction of coarctation of the aorta was carmed weeks 3 days, and their birth weights from 2290 g to 
out in 48 babies aged 1 month or less between March 3540 g. There were no deaths in this group, and they 
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Takie Features of 48 babies with coarctation of the aorta 
ope~ated on during the first month of life. 


Associated anomalies 
None Ventricular More 
septal defect complex 
anomalies 
Totä No 19 15 14 
Sex “male:female) 12:7 8:7 9:5 
Meza (SD) birth weight 
3050 (360) 2770 (680) 3380 (680) 
Meen (SD) gestational age 
(weeks) 39-2 (1:8) 38-1(2:2) 406 (1-2) 
Meen (SD) age at 
operation (days) 14-2 (7-6) 10:3 (6:5) 12-0 (6-7) 
No af carly deaths 0 5 5 
No of late deaths 0 0 5 
No of survivors 19 10 4 
Sex Imale:female) 12:7 5:5 2:2 
Meen (SD) age at follow 
up (years) 6-70 (1-47) 5-96 (1-15) 7-45 (0-95) 
No 2f recurrences of 
ecarctation 8* 1 1t 
Meen (SD) systolic blood 
pressure (mm He) 117 (15) 101 (17) 103 (9) 
Meen (SD) diastolic blood 
pressure (mm Hg) 70 (8) 60 (6) 64 (10) 
Disebility 0 1 1 


*Coarctation recurred twice in one boy and one girl; tthis boy, with 


a single ventricle, had second repair when 11 months old and ded 
at tLe age of 13 months. 


weze reviewed at a mean age of 6-7 years (range 4:6 
to 3-3), 

Four children required a second correction of 
coerctation at the ages of 1:3 years, 2-4 years, 4-4 
years, and 6-4 years, respectively. The first and third 
of these children each required a third correction at 
the-ages of 8-1 years and 6-5 years, respectively, and 
one further child awaits correction of a recurrence at 
the: age of 6-2 years. 

Apart from the child who is waiting for correction 
of recurrence no child has a disability in this group. 
All the children are in good physical health without 
syscemic hypertension, and are developing nor- 
ma.ly. 


BAEIES WITH AN ASSOCIATED VENTRICULAR SEPTAL 
DELECT 
Eight boys and seven girls had only an associated 
vertricular septal defect. Their gestational ages 
racged from 33 to 40 weeks, and birth weights from 
1770 g to 4010 g. Five babies (33%) died between 
one and 28 days postoperatively, three in 1978 
before the introduction of prostaglandin E, infusion 
to improve their preoperative condition. 

One child (7% of the original group), a girl of 6-4 
yeers, is disabled. She weighed 2800 g at term, and 


was acidaemic and severely ill when she presented. 
Postoperatively she had several seizures. She had a 
renal vein thrombosis leading to chronic renal 
failure, and has failed to thrive. She is now being 
considered for a renal transplant, and attends a 
school for children with learning difficulties. 

The remaining nine children (60% of the original 
group) are well at a mean age of 5-9 years (range 3-8 
to 7-4) and are developing normally. One girl 
required correction of a recurrent coarctation at the 
age of 3 months. None of the 10 survivors has 
systemic hypertension or further recurrence of the 
coarctation, and none has required an operation for 
the ventricular septal defect. 


BABIES WITH MORE COMPLEX ASSOCIATED ANOMALIES 
Nine boys and five girls had more complex associ- 
ated anomalies. Their gestational ages ranged from 
38 to 43 weeks, and their birth weights from 2400 g to 
4800 g. Five babies (36%) died between five and 
28 days postoperatively. All were expected to require 
eventual intracardiac repair. Five (36%) died be- 
tween the ages of 3 months and 3-2 years. In each 
case, intracardiac repair had either been undertaken 
or was planned. There were four survivors (29%). 

One boy aged 7-5 years with aortic stenosis 
weighed 3790 g when he was born at full term. He 
required treatment with digoxin and frusemide 
before operation, which was carried out when he 
was 8 days old, and after operation he was treated 
with phenobarbitone because of some twitching. He 
now attends a school for children with moderate 
learning difficulties. His blood pressure is 105/50 
mm Hg and he has had no recurrence of the 
coarctation. 

_A girl of 5-9 years with aortic stenosis weighed 
2380 g when she was born at 38 weeks’ gestation. 
After operation at the age of 6 days she has 
progressed satisfactorily, growing with height and 
weight at the third centile, blood pressure 100/75 
mm Hg and no recurrence of the coarctation. 

A boy of 7-9 years with a ventricular septal 
defect, mitral stenosis, and aortic stenosis weighed 
3010 g when born at full term. After operation at the 
age of 22 days he has grown at the 25th centile for 
height and weight, has had no recurrence of the 
coarctation, his blood pressure is 115/70 mm Hg, 
and on echocardiography there is normal left 
ventricular function, normal pulmonary artery 
pressure, trivial aortic incompetence, and an im- 
mobile posterior mitral leaflet. 

A girl of 8-5 years with a ventricular septal defect, 
hypoplastic left ventricle, and hypoplastic mitral 
valve, weighed 4260 g when born at full term. She 
was in severe cardiac failure at presentation, was 
treated with digoxin and frusemide, and had several 
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seizures after the operation, which was carried out 
when she was 9 days old. Her height is at the 90th 
centile, her weight at the 97th centile, her blood 
pressure is 90/60 mm Hg, and she has had no 
recurrence of the coarctation. 


Discussion 


Coarctation of the aorta is a common congenital 
cardiovascular malformation, and occurs more often 
among boys. In this series (from a supraregional 
cardiothoracic surgical centre) there was a 
male:female ratio of 1-5:1. 

Newborn babies with critical aortic coarctacion 
become symptomatic when the patent ductus arteri- 
osus closes. Before this the femoral pulses mar be 
easily palpable because of ductal blood flow. Ductal 
closure occurs at a variable time after birth, and our 
babies presented at ages starting at 1 day but the 
peak incidence occurred at about the age of | week. 
All the babies presented with cardiac failure. 

The diagnosis of coarctation of the aorta sheuld 
be considered in any baby in cardiac failire. 
Physical signs may include a systolic murmur, but 
the important finding is a difference in blood 
pressure (using an appropriately sized cuff) between 
the right upper limb and the lower limbs. This 
important sign will not be present in the rare ease 
where there is an aberrant arterial supply to the 
right upper limb, if the supply originates beyond the 
coarctation when the right upper limb pressure 1s 
also low. 

Babies in whom the diagnosis of coarctation of the 
aorta is suspected should be referred without delay 
to a cardiothoracic surgical centre with paediztric 
experience where definitive diagnosis can be mede, 
generally by echocardiography, before urgent sur- 
gical correction.” Appropriate medical management 
should be instituted promptly while the transfer is 
being effected. After discussion with the staff at the 
referral unit, if the baby’s condition is deterioracing 
or if there is likely to be substantial delay betore 
transfer, an infusion of prostaglandin E, shoulc be 
started. Our starting dose is 0-025 ug/kg/mirute 
given by intravenous infusion. Larger doses are 
more likely to lead to episodes of apnoea or 
bradycardia. If the baby is in a poor haemodynamic 
state the merits and risks of adding dopamine to the 
infusion should be discussed with the staff at the 
referral unit. 

The prognosis is determined primarily by the 
severity of any coexisting anomalies.” In our series 
there was no mortality if there were no associcted 


anomalies. Of 15 babies with ventricular septal 
defects five died, all in the immediate postoperative 
period; three of these deaths, however, occurred in 
1978 before we had started to use prostaglandin En 
infusions. On the other hand, only four children 
have survived of the 14 who had more complicated 
associated anomalies. 

Any complications, whether before, during. or 
after operation, influence mortality and morbidity. 
The introduction of intravenous prostaglandin infu- 
sions permitted more babies to have their operations 
without being in cardiac failure, or hypoxic, or 
acidaemic, or shocked, and is likely to have favour- 
ably influenced outcome. 

There is debate about the best surgical 
technique,’ * "° and our experience may contribute 
to that debate. Whatever method of repair was 
used, we recommend continuing follow up of all 
patients, who may have recurrence of the coarctation 
(as occurred in 21% of our survivors) and who may 
develop systemic hypertension.’ 


We thank Dr N Wilson and Dr J Gibbs for helpful discussion and 
comment, 
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Factors associated with developmental progress 
of full term neonates who required intensive 


Care 


L LUDMAN, R LANSDOWN, AND L SPITZ 


Institute of Child Health, Hospital for Sick Children, Great Ormond Street, London 


SUMMARY The development of 43 infants born at full term, who were admitted to neonatal 
intensive care units shortly after birth, was compared in a prospective longitudinal study with that 
of a group of 29 healthy newborn babies. Thirty infants required emergency operations during 
the neonatal period, and 13 were admitted for medical reasons. The effects of being in hospital 
and being separated from their mothers were also studied. At 1 year the ‘sick’ babies were 
performing significantly less well in almost all areas of development. In the group of sick infants, 
the mothers’ mental health explained 25% of the variance in developmental outcome at 6 
months. At 1 year the most important predictor was length of stay in hospital, which explained 


35% of the variance. 


The developmental outcome of infants who were 
premature, small for gestational age, of low birth 
weight, and more recently of very low birth weight 
(VLBW) has been the focus of extensive psycho- 
logical research,’ ® and it is well established that 
preterm babies have more mental and behavioural 
problems in childhood than infants born at full 
term. An important group of sick newborn babies 
are those born at full term who require intensive 
care for conditions that may necessitate either 
emergency operations or intensive medical treat- 
ment. These babies and their families experience 
many of the problems associated with prematurity, 
but we know of no previous study of their develop- 
mental outcome. A three year prospective longitu- 
dinal study is being carried out to examine the 
intellectual, social, and emotional development of 
two groups of sick infants born at full term. The 
main group comprises 30 infants admitted for 
emergency operations within the neonatal period, 
and a smaller group of 13 infants who required 
intensive medical care at birth. In this paper we 
report their developmental progress up to the age of 
1 year. 


Patients and methods 
The: study group of sick infants comprised 43 


newborn infants born at full term. Thirty were 
admitted to the neonatal surgical unit at the 
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Hospital-for Sick Children, Great Ormond Street, 
during the period November 1983 to December 
1984, and 13 were admitted for neonatal intensive 
care either to the same hospital or to Queen 
Charlotte’s Maternity Hospital (table 1). Twenty 
nine healthy newborn infants were matched with the 
surgical group for sex, social group, mother’s age 
and marital status, birth order, and geographical 
location, and these constitute the control group. 
This group was collected during the period December 
1983 to October 1985. There were no significant 
differences between the groups for sex, social group, 


birth order, or mother’s age or marital status (table 


2). 
A standardised assessment of the severity of each 
infant’s condition was made using the Parmelee 
postnatal complication scale,’ which assesses the 
infant’s postnatal course within the first month of 
life, and includes conditions that reflect an increased 
risk of mortality and morbidity such as ventilation 
and metabolic disturbance. The possible range of 
scores is from 55 to 160 with higher scores having a 
better prognosis. The median score for the sick 
babies was 77 (range 55-87). 

The birth weights of 41 of the sick babies were 
between 2000-4500 g. One baby with hydrops 
weighed more than 4500 g, and one who was small 


for gestational age weighed 1980 g. Gestational age - 


was equal to or greater than 37 weeks. Fourteen 
(33%) required ventilation, and of these 10 (23%) 
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Table 1 Diagnoses in 43 children born at full term who 
required neonatal intensive care 


Total No 
of children 


No with 
multiple 
abnornalities 


Diagnosis 


Surgical patients: 
Oesophageal atresia and 
tracheo-cesophageal 
fistula 5 
Diaphragmatic hernia 4 
Anorectal abnormalities 4 
Necrotising enterocolitis 4 
Gastroschisis 2 
Meconium ileus 2 
Antral atresia 1 
Duodenal atresia 1 
Malrotation 1 
Ileal stenosis 1 
Hirschsprung’s disease 1 
Nasal obstruction 1 
Wilms’s tumour 1 
Sacrococcygeal teratoma 1 
Lumbar meningomyelocele 1 
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Medical patients: 
Pneumonia 
Necrotising enterocilitis 
Respiratory distress 
Congenital infection 
Meningitis 
Hydrops 
Birth asphyxia 
Pneumonitis and pulmonary 

hypertension 

Aspiration syndrome 
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were ventilated for more than four days. The 
median duration of the first admission (including 
time spent in local hospitals) was 22 days (range 
7-91). Seventeen were readmitted for varying 
lengths of time before the age of 6 months, and a 
further nine before the age of 1 year. The median 
length of stay in hospital by the age of 1 year was 28 
days (range 7-365). 

The families were studied intensively during the 
first year. The initial interview with the pzrent(s) 
took place in the hospital. All subsequent int=rviews 
and assessments (at 6 weeks, 6 months, and 1 year) 
were conducted in the family home. At each stage 
the mother was interviewed using a semistractured 
interview. This covered many aspects of farnily life 
and relationships, including the marital relation- 
ship,!° support, and stress factors. The mothers’ 
mental health was assessed using Goldberg’s 
standardised psychiatric interview'! and zeneral 
health questionnaire.” At 6 months and 1 year the 
Griffiths’s mental development scales’? were used to 
assess the infants’ development. The interviews and 
assessments were performed by. the research >sycho- 
logist (LL) conducting the study. 


Table 2 Demographic details of the two groups 


No (%) of No (%) of 
study group control group 
(n=43) (n=29) 
Sex: 
Male 19 (44) 8 (28) 
Female 23 (56) 21 (72) 
Social group: 
Father non-manual worker 21 (49) 13 (45) 
Father manual worker 15 (35) 12 (41) 
Single mother 7 (16) 4 (14) 
Marital status of mother: 
Married 36 (84) 25 (86) 
Single 7 (16) 4 (14) 
Mother’s age: 
<25 14 (33) 14 (48) 
25 or more 29 (67) 15 (52) 
Parity: 
Primiparous 23 (53) 15 (52) 
Multiparous 20 (47) 14 (48) 


The Statistical Package for the Social Sciences 
(SPSS—X) multiple regression techniques were used 
to examine the association between possible predic- 
tors and developmental outcome. Where distribu- 
tional ‘characteristics dictated (for example, the 
distribution of length of stay in hospital) appropriate 
logarithmic transformations were made. The signifi- 
cance of differences between means was assessed 
by Student’s ¢ test or one way analysis of variance, 
as appropriate, a p value of <0.05 being accepted 
as significant. 


Results 


DEVELOPMENTAL OUTCOME (GRIFFITHS’S SCALE) 

There were no significant differences between the 
groups at 6 months. At 1 year there were significant 
differences in five of the seven Griffiths’s scales 
(table 3). The mean general developmental quotient 
and mental age (weeks) of the sick infants were 
significantly lower than those of the control infants. 
In addition the sick infants scored significantly less 
well in hearing and speech, and had poorer fine 
motor control. Their locomotor development was 
also significantly slower. 


MENTAL HEALTH OF MOTHERS 

The degree of psychiatric morbidity as assessed by 
the general health questionnaire at 6 weeks, and by 
the standardised psychiatric mterview at 1 year, was 
significantly greater among mothers of the sick 
infants than among the mothers of the control 
infants (p=0-04 and p=0-02, respectively, Mann- 
Whitney U test). 
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Table 3 Developmental quotients in the two groups at the age of 1 year 








Griffiths’. scales Mean (SD) score Mean (SD) score p Value 
in study group in control group 
(n=41)* (n=27)T 
General quotient 102-92 (15-23) 109-11 (7:52) 0-03 
Mental aze (weeks) 54-99 (8-14) 58-35 (4-39) 0-03 
Motor 108-19 (24-76) 118-00 (13-97) 0-04 
Personal/social 101-21 (14-77) 102-29 (5-96) 0-67 
Hearing/speech 94-43 (16-90) 100-62 (7-14) 0-04 
Eye/hand 105-53 (13-64) 113-74 (9-69) 0-005 
Performa-ice 105-39 (17-03) 111-11 (14-95) 0-16 





*One baby was severely subnormal and excluded from developmental testing and one baby was adopted. {Two families declined to 


continue. 


The factors having the most influence on the 
development of the sick infants at 6 months were the 
mental state of the mother (6=—0-498), length of 
stay in hospital (B=—0-414), repeated stays in 
hospital (B=—0-344), and postnatal complica- 
tion scle scores ({B=0-332). Because the last three 
variables were strongly intercorrelated, length of 
stay in hospital (the variable most strongly associated 
with developmental outcome), was used as the main 
predictor in multivariate regression analyses. 
SPSS-X stepwise regression showed that 25% of the 
variabilty in the general quotient was explained by 
the mcthers’ mental health scores (F(1,41) 13.49, 
p<0-0C1). When length of stay in hospital was 
forced into a standard regression analysis first, it 
explained 17% of the variance (F(1,41) 8.49, 
p=0-0€6). These two variables in combination con- 
tributed 31% of the variability (F(2,40) 8.84, 
p<0-0C1). 

At 1 year stepwise regression analysis showed that 
length of stay in hospital was the single predictor 
that explained 35% of the variance (F(1,39)21.25, 
p<0-0001). Univariate analyses indicated that post- 
natal complication scale scores (8 =0-374, p.02) and 
social group I (non-manual occupations) (B=0-339, 
p.03) were also significant variables. Because post- 
natal complication scale scores were correlated with 
length of stay in hospital (r=—0-579) they were 
again Cropped from the multivariate ‘analyses. The 
coefzictent for the social group variable when social 
group _— was coded as 1, indicated that the babies 
with fathers in non-manual occupations have 
general quotients that are estimated to be about 4% 
greater than other social groups after statistical 
adjustment for length of stay in hospital. 


Discussion 


At 6 months the developmental progress of the sick 
babies was comparable with that of the control 


infants, but at 1 year they were performing signifi- 
cantly less well in almost all areas of development. 
Developmental quotients were generally within the 
normal range, but one infant was mentally handi- 
capped and three infants had general quotients that 
were more than two standard deviations below the 
mean. The general quotients of all the infants in the 
control group were within the normal range. 

The psychological state of the mother was the best 
predictor of the sick infants’ development at 6 
months. Infants with mothers who were experienc- 
ing psychological difficulties were more likely to 
have lower general quotient scores (table 4). The 
length of stay in hospital (table 5) also seemed to be 
an important factor and, together with standardised 
psychiatric interview scores, explained 31% of the 
variability in general quotient scores. By the time 
the babies were 1 year old the most important 
predictor of the sick infants’ developmental progress _ 
was the total length of stay in hospital (35% of the 
variance). Another important factor was the sever- 
ity of the infants’ condition in the neonatal period. 
This was strongly correlated with the length of time 
an infant spent in hospital, indicating a strong 
association between these two variables during the 


first year of life. Parental social group became a 
‘relatively important factor at 1 year, babies with 


parents in ‘non-manual occupations being more 
likely to have higher general quotient scores. 

The association between the mothers’ psychiatric 
disturbances and the sick infants’ developmental 
progress indicates that a depressed mother may 
interact less with her sick infant in the early months. 
Furthermore it is probable that the sick infants were 
not as responsive to their parents as normal infants. 
Interestingly, the developmental progress of infants 
in the control group was not adversely affected if the 
mothers had psychological problems. There were no 
differences between the groups on the ratings of the 
quality of the marriage, kut there was a strong 
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Table 4 Developmental quotients at 6 months b mothers’ mental health as measured by 


Goldberg’s standardised psychiatric interview 





Griffiths’s scales 
Mean (SD) 


General quotient 
Mental age (weeks) 
Motor 
Personal/social 
Hearing/speech 
Eye/hand 
Performance 


Mothers’ mental *tealth score groups 


Low score (<14; 
(n=33) 


101-48 (7-46) 
27-91 (3-2) 
103-30 (12-02) 
106-88 (8-79) 
89-61 (8-80) 
102-55 (9-30) 
105-21 (12-57) 


*Indicative of probable psychiatric illness. 


Table 5 Developmental quotients at 1 year by length of stay in hospital (n=41) 


Griffiths’s scales Length of stay ir hospital 
Mean (SD) 

<28 days 

(n=22) 
General quotient 108-€4 (10-66) 
Mental age (weeks) 58-C5 (5-43) 
Motor 116-45 (17-93) 
Personal/social 105-C9 (7-70) 
Hearing/speech 100-23 (10-61) 
Eye/hand 111-14 (10-63) 
Performance 110-73 (17-42) 


association between maternal depression ard poor 
_ marriages. This confirms the findings o7 other 
studies. #4 15 

The parents of the sick babies were under greater 
general stress than those of the control group. A 
stress score was calculated for each family by adding 
the serious stress factors affecting it. These included 
stress caused by bereavement, financial difficulties, 
housing, and problems at work. Stress scores in the 
12 months before the birth of the index chid were 
similar for the two groups, but at each subsequent 
stage of the study the scores were sign_ficantly 
higher in the families with sick babies. These 
findings suggest that it is a combination of factors 
rather than just the anxiety associated with the birth 
of a sick baby that contributes to the ircreased 
incidence of maternal depression. Mothers of sick 
babies may therefore benefit from guidamce and 
support in the months after discharge, which should 
help to alleviate some of the difficulties experienced 
by the families and, in so doing, improve their 
psychological state. This is important, becavsé their 
babies seem to be more vulnerable to the e=fects of 
depression on the mother/infant interactions than do 
the healthy controls. Moreover, a recent study has 
shown that maternal depression during the Crst year 


p Value 
High score (=14)* 
(n=10}) 
87-70 (26-62) <0-01 
24-10 (9-56) 0-05 
87-40 (31-63) 0-02 
91-50 (29-08) <0-01 
77°10 (20-96) 0-009 
87-30 (37-06) 0-03 
92-60 (27-73) 0-05 
p Value 
228 days 
(n= 19) 
96:32 (17-23) 0-008 
51-46 (9-41) 0-008 
98-63 (28-43) 0-02 
96:74 (19-40) 0-07 
87:74 (20-37) 0-02 
99-05 (14-10) 0-003 
99-21 (14-68) 0-03 


of life may have longer term consequences for 
cognitive development.’© An important finding of 
the present study was that maternal depression was 
not associated with postpartum separation, nor to 
the length of the separation caused by the infants’ 
stay in hospital. In addition, length of stay in 
hospital was not associated with problems in the 
parental relationship. 

Despite the separation of mother and infant and 
the increased incidence of depression and anxiety in 
the mothers of the sick infants, the mother/child 
relationships were generally as loving and secure as 
those in the control group. Data about the mother/ 
infant relationships will be reported elsewhere. 

In conclusion, our findings indicate that sick 
babies born at full term are, as a group, develop- 
mentally slower at 1 year than a group of healthy 
babies. The follow up study at 3 years will show 
whether this effect persists. 
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Value of selective screening for congenital adrenal 
hyperplasia in Hungary 


J SOLYOM* AND I A HUGHESt+ 


*Second Department of Paediatrics, Semmelweis University Medical School, Budapest, and + Department of 
Child Health, University of Wales College of Medicine, Cardiff 


SUMMARY Measurement of the 17-hydraxyprogesterone concentration in blood spots was used 
to identify cases of congenital adrenal hyperplasia among patients with inappropriate virilisation, 
or salt wasting, or both. Between 1978 and 1986 61 were identified among 707 patients (278 
neonates, 204 infants, and 225 children). 

The incidence of classic congenital adrenal hyperplasia was calculated for a seven year 
prospective trial period using the blood spot 17-hydroxyprogesterone method in selective 
screening. There were 38 salt losers and 14 simple virilisers in 968 303 live births, an incidence of 
congenital adrenal hyperplasia of 1:18 0J0 in the Hungarian population. Selective screening led 
to earlier diagnosis of congenital adrenal hyperplasia and a pronounced decrease in mortality. A 
central laboratory to measure the blood spot 17-hydroxyprogesterone concentrations is valuable 
for the investigation of patients at risk for congenital adrenal hyperplasia in countries where 


blood steroid assays are not readily available. 


Congenital adrenal hyperplasia is the result of 
21- “hydroxylase enzyme deficiency in more then 90% 
of cases.' The plasma 17-hydroxyprogesterore con- 
centration is usually raised and its measurement is a 
rapid and reliable test in patients suspected of 
having congenital adrenal hyperplasia.” Though 
the assay is routinely available in steroid laborator- 
ies in western countries, in other countries such as 
Hungary the techniques for the provision oŽ rapid 
results are seldom available. 

A method for the measurement cf 17- 
hydroxyprogesterone in blood spotted on to filter 
paper was first reported in 1977.° The method was 
originally intended for the screening of neonctes for 
congenital adrenal hyperplasia, but a modified 
blood spot method was developed for the rapid 
diagnosis of patients suspected of having conzenital 
adrenal hyperplasia throughout Hungary.’ Pre- 
liminary experience with the use of a blood spot 17- 
hydroxyprogesterone assay to detect infants at risk 
of congenital adrenal hyperplasia has been pre- 
viously reported.’ This paper reports on the use of 
this test to screen more than 700 patients at risk 
during an eight year period. The results also provide 
information on the incidence_of congenital adrenal 
hyperplasia in Hungary. 
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Patients and methods 


Between October 1978 and December 1986, 707 
patients considered to be at risk of developing 
congenital adrenal hyperplasia were studied. The 
indications for investigation were inappropriate 
virilisation at any age, or salt wasting during the first 
month of life. The number of patients investigated 
in each age group was as follows: 1-3 days, 67; 4-7 
days, 73; 8-30 days, 138; 2—3 months, 145; 4-12 
months, 59; 2-8 years, 145; 9-18 years, 80. 

Capillary blood was spotted on to the filter paper 
cards that are routinely used for the screening 
of neonates for phenylketonuria and congenital 
hypothyroidism. Samples were collected during the 
morning from patients older than 2 months of age 
because of the decline in I7-hydroxyprogesterone 
concentrations that occurs later in the day. Cards 
were posted to a central laboratory; the stability of 
steroids in dried blood spots kept at room tempera- 
ture for 150 days has been reported previously. 
Serial capillary blood samples were also collected 
from some patients with congenital adrenal hyper- 
plasia before treatment was started. 

The assay for the measurement of blood spot 
17-hydroxyprogesterone concentration has been 
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published in detail.° !° The sensitivity of the method 
was 1C pg/disc, equivalent to 10 nmol/l of serum. 
Results were available within 24 hours of receiving 
the sample in the laboratory. 


Results 


During the eight year study period 61 patients with 
21-hycroxylase deficiency were identified using the 
blood spot 17-hydroxyprogesterone method among 
707 patients with suspected congenital adrenal 
hyperplasia. The distribution of blood spot 17- 
hydrozyprogesterone values in each age group is 
showr in figs 1, 2, and 3. 

Twenty six infants with salt losing congenital 
adrenal hyperplasia were identified among 278 
patierts investigated at age 1~30 days because of 
ambiguous genitalia, or salt wasting, or both (fig 1). 
The values of 17-hydroxyprogesterone at age 4-7 
days were higher in ill babies born at full term and 
healthy premature infants compared with healthy 
babies born at full term (range: 10-140 nmol/l). 
Using a cut off value of 17-hydroxyprogesterone of 
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Fig1 Frequency distribution of blood spot 
17-hrdroxyprogesterone values in infants at risk of 
cong2nital adrenal hyperplasia during the first month of life. 
Closed bars represent infants with congenital adrenal 
hype-plasia; there were six of 67 at age 1-3 days, three of 

73 atage 4-7 days, and 17 of 138 at age 8-30 days. The 
arroy denotes the selected cut off value for 
i7-h-droxyprogesterone. 
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Fig2 Frequency distribution of blood spot 
17-hydroxyprogesterone values in children aged 2-12 
months at risk of congenital adrenal hyperplasia; (a) 
indicates an infant with 11 B-hydroxylase deficiency. Closed 
bars represent infants with congenital adrenal hyperplasia; 
there were 13 of 145 at age 2~3 months and one of 59 at age 
4-12 months. The arrow denotes the selected cut off value 
for 17-hydroxyprogesterone. 


240 nmol/l for the diagnosis of congenital adrenal 
hyperplasia there were five false positive and no 
false negative cases. Three of these infants were 
boys with hyponatraemia secondary to renal tract 
malformations and infection. The other two infants 
were premature girls in whom the clitoris was 
prominent. 

Fig 4 shows the results of serial blood spot 
17-hydroxyprogesterone meaurements in infants 
„with congenital adrenal hyperplasia compared with 
those from healthy babies born at full term, and very 
low birthweight premature infants without congeni- 
tal adrenal hyperplasia. There was some overlap in 
17-hydroxyprogesterone values on the first day of 
life, when three very low birthweight premature 
infants had concentrations above 500 nmol/l. Their 
raised values declined rapidly over a few days, 
however, whereas blood spot 17-hydroxypro- 
gesterone concentrations in infants with congenital 
adrenal hyperplasia showed pronounced increases. 

Fourteen patients with 21-hydroxylase deficiency 
(two of whom were not salt losers) were identified 
from 204 infants aged 2-12 months who were 
investigated for problems such as failure to thrive, 
dehydration, and enlarged clitoris with labial fusion. - 
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Fig3 Frequency distribution of blood spot 
17-hydroxyprogesterone values in children at risk of 
congenital adrenal hyperplasia at 2-18 years; (a) and (3) 
indicate patients with 11 B-hydroxylase deficiency and 
virilising adrenal carcinoma, respectively. Closed bars 
represent infants with congenital adrenal hyperplasia; there 
were 16 of 145 at age 2-8 years and five of 8¢ at age 9-E8 
years. The arrow denotes selected cut off value for 
17-hydroxyprogesterone. 


(fig 2). Blood spot 17-hydroxyprogesterone crt off 
limits of 180 and 120 nmol/l at 2~3 and 4-12 mo ths, 
respectively, identified all the patients with con- 
genital adrenal hyperplasia. Of 11 false positive 
results, one infant had 116-hydroxylase deficiency; 
the other 10 patients had normal blood spo~ 17- 
hydroxyprogesterone concentrations when the test 
was repeated. Among 225 patients aged 2—18 rears 
who had either premature pubarche or hirsctism 
there were 21 cases of congenital adrenal hype=-pla- 
sia (including 14 who were not salt losers, and 
seven who had the late onset form) who were 
identified using a cut off value of 17-hydroxy- 
progesterone of 60 nmol/l. Different cut off points 
for 17-hydroxyprogesterone in each age group were 
needed to avoid false negative results and ensuze as 
low a number as possible of false positive results. 
Among the false positive results were a patient with 
an adrenal carcinoma and two cases of 11B- 


hydroxylase deficiency. The median time from birth 
to the diagnosis of congenital adrenal hyperplasia in 
38 salt losing cases was 17 days (range four to 38). 
This compares with 35 days (range 7-120) in a 
comparable number of salt losing cases analysed in a 
retrospective study. 

Table 1 shows the number of patients with 
congenital adrenal hyperplasia born in Hungary 
during a 20 year period from 1966 to 1985. The cases 
were found by examination of hospital medical 
records and later (from 1979 to 1985) prospectively 
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Fig 4 Serial blood spot 17-hydroxyprogesterone values in 
eight infants with congenital adrenal hyperplasia and in 12 
infants born at full term and four very low birthweight 
infants without congenital adrenal hyperplasia during the 


_first 20 days of life. Figures are given as mean (SD). 


Table 1 Number of patients with congenital adrenal 
hyperplasia born in Hungary, 1966-1985 


Enzyme defect Girls Boys Total 
No 
21-hydroxylase: » 
Salt losers 37 42 79 
Simple virilisers 25 18 43 
Late onset 11 2 13 
11B-hydroxylase 1 3 4 
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Table 2 Incidence of classic congenital adrenal hyperplasia in Hungary 





Method of Period of No of 

analysis survey live births 
Retrospective case survey 1966-1978 2 119 727 
Prospective selective screening 1979-1985 968 303 


No of cases Estimated 
incidence 

Salt Simple Total 

losers yirilisers No 

41 29 70 1:30 282 

38 14 52 1:18 621 





by measurement of blood spot 17-hydroxypro- 
gesterone values in patients at risk. There was an 
equal incidence in boys and girls and two thirds were 
salt losers. The incidence of congenital adrenal 
hyperplasia among live births during the 20 year 
period was 1:25 312. The incidence for the last seven 
years of this period is shown in table 2. The 
estimated incidence was higher during the period of 
selective screening compared with that obtained by 
retrospective analysis. The presumed incidence of 
congenital adrenal hyperplasia in Hungary between 
1979 and 1985 was 1:18 600 with 95% confidence 
limits of 1:14 642 to 1:25 572. One country area had 
11 salt losers during this period (1966-1985), an 
incidence five times greater than that in the whole 
country. 


Discussion 


This study shows the value of 17-hydroxypro- 
gesterone measurements in identifying congenita! 
adrenal hyperplasia among patients within a wide 
age range with inappropriate virilisation or salt 
wasting. The restriction of screening to a population 
at risk rather than mass screening at birth is an 
option recently introduced in Italy.1’ The present 
study reports the largest series of infants with 
congenital adrenal hyperplasia identified during the 
neonatal period by the blood spot 17- 
hydroxyprogesterone method. The results confirm 
previous reports of the accuracy of this method for 
screening for congenital adrenal hyperplasia in the 
newborn. !™ "4 We-found a higher false positive rate 
because those patients at risk were more likely to 
have, for example, salt wasting than the population 
identified by mass screening. Acute illness in 
infants, particularly if they are premature, can lead 
to the secretion of large amounts of adrenocortical 
hormones.'>'° Steroid concentrations normally fall 
rapidly once the stressful period is over. Diagnosis 
when there are only moderate rises of 17- 
hydroxyprogesterone concentrations above the cut 
off value for age, as in 11$-hydroxylase deficiency, 
requires detailed plasma steroid analysis and specific 
gas chromatographic determination of urinary ster- 
oid excretion. 


-n a recent workshop on screening for congenital 
ad-enal hyperplasia!” it was emphasised that the 
increased awareness of cases at risk (listed in table 
3) and the ready availability of a rapid 17- 
hyJroxyprogesterone assay* should result in a low’ 
incidence of undetected classical cases of congenital 
ad-enal hyperplasia. A retrospective survey of 117 
pacients with congenital adrenal hyperplasia in 
Birmingham during a 30 year period showed an 
imD>rovement in early diagnosis in children born 
after 1970.'° The change was attributed to the 
factors previously mentioned, and the authors con- 
cleded that a neonatal screening programme for 
congenital adrenal hyperplasia in the UK was not 
necessary. The need is clearly different in Hungary 
wkere routine 17-hydroxyprogesterone measure- 
ments are not yet available. A central laboratory 
that is able to provide rapid results of 17- 


- hytroxyprogesterone concentrations in blood spots 


co lected from a restricted group at risk is a 
satisfactory alternative. The procedure has led to 
eazlier diagnosis and treatment, and a reduction in 
mortality from 27% in 1966-78 to 8% in 1979-85. 

Data are now available from a national register of 
all cases of congenital adrenal hyperplasia in Hun- 
gary. The ratio of salt losers to simple virilisers in 
clessic congenital adrenal hyperplasia and the inci- 
dence of 1:18 000 are similar to those in other 
European countries. ™?! One region of Hungary 
se2ms to have an increased incidence of salt losing 
congenital adrenal hyperplasia, although it is still 
lower than those reported from Alaska?” and La 
Reunion.’ Selective screening for congenital 
adrenal hyperplasia is a practical option that can 
yield valuable clinical information and more 
accurate estimate of incidence. 


Teble3 Cases of congenital adrenal hyperplasia readily 
identifiable at birth 


@ All affected girls (theoretically) 

@ Salt losers 

@ Apparent cryptorchid boys with hypospadias 

@ Those with a previous family history of congenital adrenal 
hyperplasia 

@ Those with a positive prenatal diagnosis 
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Cnranges in trimethoprim pharmacokinetics after the 
newborn period 


K HOPPU 
Chidren’s Hospital and Department of Clinical Pharmacology, University of Helsinki, Helsinki, Finland 


SUMMARY The pharmacokinetics of trimethoprim administered orally or intravenously were 
investigated in six infants aged 1-7 months to 1-1 years. In these infants trimethoprim had a 
“mean half life of 4-6 hours; this was comparable with the values found in young and school age 
children (3-8 and 5-4 hours respectively) and about a quarter of the half life in newborns. The 
volame of distribution (1:5 kg) was smaller than in newborns but larger than in young or school - 
age children (0-9 and 1-1 I/kg respectively). The plasma clearance in these infants (3-3 ml/min/kg) 
was slightly larger than in newborns or in either group of older children (2-9 and 2-4 ml/min/kg 
respectively). Thus the most dramatic changes in trimethoprim pharmacokinetics seem to occur 
during the first two months of life. A reduced daily dose of trimethoprim is necessary during the ` 
firs: two months only. An increased daily dose, by addition of a third dose each day, is 
recommended from two months. 


Trimethoprim, mostly in combination with asulpho- pharmacokinetics indicate that, as compared with 
namide, may be used in infants to treat severe adults, newborn babies need smaller? and children 
infections.’ The age related changes in trimethoprim larger doses.” The pharmacokinetics of trimethop- 


Tab.e 1 Trimethoprim pharmacokinetic results in six infants 


Case Age Weight Dose Half Volume Plasma Drug 
No (kg) (mg/kg) life of clearance 
(hours) distribution (ml/min/kg) 
(lika) 
1 1-7 months 1-59 3-52 5°6 1-7 3-5 Trimethoprim sulphamethoxazole (oral) 
2 2:-Smonths 2-93 1-63 6-1 2-8 53 Trimethoprim sulphamethoxazole (intravenous) 
3 2-5 months 4-12 0-61 6-0 1-1 2-2 Trimethoprim (oral) 
4 3-0 months 4-83 3-66 3-7 1-0 3-0 Trimethoprim sulphamethoxazole (intravenous) 
5 1-05 years 8°38 2:98* 3:3 === — Trimethoprim (oral) 
6 1-08 years 8-55 2°92 3:2 0-7 2-6 Trimethoprim (oral) 
Mean 0-49 5-07 2-77 4-6 1:5 3-3 


*Dose swallowed not exactly known. 


Takie2 Mean trimethoprim pharmacokinetic values in newborn babies, children, and adults 


Age group Half Volume of Plasma Drug 
life distribution clearance 
(hours) (i/kg) (mliminikg) 
Newborn babies (n=12)* 19-0 2-7 ` 1-8 Trimethoprim sulphamethoxazole (intravenous) 
1-5-3 years (n=7)f 3:8 0-9 2-9 Trimethoprim (oral) 
8~-1C years (n=9)t 5-4 1-1 2-4 Trimethoprim (oral) 
Adults (n=12)+ 11-2 1-3 1-4 Trimethoprim (oral) 


*Daca from Springer et af; tdata from Hoppu.’ 
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rim were investigated in infants falling betwe2n 
these two age groups to serve as a basis for dosaze 
recommendations. 


Patients and methods 


Six infants were studied during treatment for varicus 
infections with either trimethoprim or trimethopr m 
plus sulphamethoxazole. The drug was administered 


orally (Trimopan, Farmos Ltd) or intravenously ` 


(Bactrim, Hoffman-La Roche). Blood samples were 
drawn at 0, 1, 3, 6, 9, and 12 hours in cases 2 to 4. 
The 1 hour sample was omitted for case 1. In cases 5 
and 6 blood samples were drawn additionally at 24 
hours. In one boy (case 4), who was treated for an 
infection of his cerebrospinal fluid shunt, samples of 
cerebrospinal fluid were collected from a ventricu- 
lostoma simultaneously with the blood samples. 

Concentrations of trimethoprim in serum and 
cerebrospinal fluid were analysed with high per- 
formance liquid chromatography.* The method Las 
a wide range of linearity (0-11-690 umol/l). The 
accuracy was 99-2% with a coefficient of variation of 
6:8%. Pharmacokinetic calculations were made 
assuming complete absorption and first order kin- 
etics, as described elsewere.’ Volume of distribution 
and plasma clearance were not calculated for case 5, 
as the dose actually swallowed was not known. 
Results were compared with data from previous 
studies on newborn babies? and children.’ The 
difference from children of 1-5 to 3 years was tested 
with the Mann-Whitney rank sum statistic because 
of the non-normal distributions. The study protozol 
was approved by the ethical committee of -he 
hospital. 


Results 


The tables show data for the patients and individual 
pharmacokinetic values. The figure shows the Lalf 
life, volume of distribution/kg, and the plasma 
clearance/kg in relation to the values found pre- 
viously for newborn babies, children, and adu_ts. 

The mean half life for the infants was 4-6 hours 
(p=0-39 compared with the control children aged 
1-5 to 3 years). The mean volume of distribution for 
the infants was 1:5 Vkg (p=0-2 compared with 
children aged 1-5 to 3 years). The plasma clearamce 
of 3-3 ml/min/kg, was faster than has been observed 
in any other age group (p=0-58 compared with zhe 
children aged 1-5 to 3 years). 

In case 4 (the infant with a cerebrospinal fluid 
shuat) the mean ratio of cerebrospinal fluid to 
serum trimethoprim was 0-43, with a minimum of 
0-29 at six hours and a maximum of 0-60 at 12 hours 
The ratio of the area under the curves for cerétro- 
spinal fluid to serum concentration was 0-36. 
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Figure Age related changes in trimethoprim 
pharmacokinetics. Half life, volume of distribution, and 
plasma clearance are plotted as a function of age with 
@ representing the group mean and A representing the 
individual infants in the study group. The shaded area and 
bars are the mean (2 SD). Data for the newborn babies is 
from Springer et aP and for children and adults from 
Hoppu.” 


Discussion 


The long half life of trimethoprim in neonates (mean 
19-0 hours)? shortens during the first two to three 
months to values comparable with that of school age 
children.* This change is due to both an increase in 
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elimination and a reduction in the volume of 
distribution. The rapid plasma clearance found in 
the younger infants was within the 2 SD range for 
the children 1 to 3 years old, except for patient 2. 
The half life of trimethoprim seems to be shortest 
(3-7 hours), the volume of distribution/kg smallest 
(0-86 I/kg), and the plasma clearance/kg most rapid 
(2:8 to 3-5 ml/min/kg) during the first three years of 
life. Thereafter the plasma clearance/kg slowly 
decreases and the volume of distribution/kg and half 
life slowly increase to reach adult values around 
puberty.? 

There was no evidence of a systematic difference 


between volume of distribution and plasma clear- ` 


ence values obtained after oral and after intravenous 
administration, supporting the assumption of com- 
plete absorption. The reduction in volume of 
distribution/kg observed may be due, at least partly, 
to age related changes in the protein binding of 
trimethoprim, indicated by Vree et al.’ Neither the 
renal elimination nor the metabolism of trimethop- 
rim have been studied in newborn babies or infants. 
In children about 50% of a dose is excreted into the 
urine unchanged.* The change in plasma clearance 
after the newborn period probably results from 
more rapid rates of both metabolism and renal 
elimination. The cerebrospinal fluid:plasma ratio of 
the trimethoprim concentration and area under the 
curve were comparable with previous results in 
children.’ $ 

Similar patterns of age associated changes in 
pharmacokinetics have been found for various other 
drugs, for instance gentamycin,’ theophylline,® and 
ceftriaxone. 

A dose of 1 mg/kg of trimethoprim every 12 
hours, after a loading dose of 3 mg/kg, is recom- 
mended for newborn babies.” During the first one to 
two months of life such a reduced dose seems 
prudent. Thereafter three daily doses, as recom- 


mended for children,* seem more appropriate in the 
light of the plasma clearance and half life values 
found. The size of the <ndividual dose depends on 
the infection treated, being usually 2 to 6 mg/kg. 
These recommendations are based on pharmaco- 
kinetic studies; their sefety and efficacy must be 
subjected to further trial. 


This study was supported by a grant from the Foundation of 
Finnish Medical Sciences, He-sinki, Finland. ; 
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Anorexia nervosa and food avoidance emotional 
disorder 


J F HIGGS, I M GOODYER, AND J BIRCH 
The Royal Manchester and Booth Hali Childrer’s Hospitals, Manchester 


SUMMARY A retrospective and longitudinal study was carried out on all children and adolescents . 
who presented to a child psychiatry service over a period of 26 years to identify the nature, 
course, and outcome of cases meeting criteria for anorexia nervosa (n=27). Two groups of the 
same age were identified for comparisor, firstly those with food avoidance and emotional 
disorders (n=23), and secondly those with emotional disorders but no symptoms associated 
with eating (n=22). The results confirm previous reports that early onset anorexia nervosa shows 
a similar nature, course, and outcome to thz adult disease. Being tall at presentation seems to be 
associated with a poor outcome. Self starvation of early onset may result in short stature in some 
cases. 

There seem to be more boys among the group in whom the disease was of early onset than 
would be predicted from the sex ratio among adult patients. In addition boys with anorexia 
nervosa may have a better prognosis than girls. Children with food avoidance emotional 
disorders seem to have a worse prognosis tkan expected for childhood emotional disorders. They 
may represent a middle group between those with anorexia nervosa and those with emotional 


disorders but no symptoms associated with eating. 


The occurrence of anorexia nervosa in childhood 
and early adolescence has been known for same 
time though it has generally been thougat to be rare, 
particularly in prepubertal children. Recertly, 
however, there have been a number of reports “hat 
have suggested that some children and young 
adolescents who meet the diagnostic criteria for 
anorexia nervosa may be missed or diagncsed 
late* >; that the nature, course, and outcome of the 
disorder in young people is similar to that of adult 
patients; and that self starvation of early onset may 
delay puberty and restrict subsequent physical 
growth, perhaps permanently.° 7 

These studies indicate a number of clinical 
characteristics. The essential characteristics may be 
identified in children as young as 7 to 8; prepubertal 
cases do occur infrequently, the clinical picture in 
prepubertal children: may present with varying 
degrees of emotional and behavioural symptoms; 
depression is commonly part of the presenting 
picture; and a larger number of boys may present in 
childhood than as adults. 

In the one longitudinal study® a.poor prognosis 
was associated with: early age at onset, a long 
duration (more than eight weeks) in hospital, two or 
more admissions to hospital, depression at presemta- 
tion, and certain adverse family factors—for example, 
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one parent families, step families, and intergenera- 
tional families with three or more generations in the 
house. 

In addition to those with classical anorexia nervosa, 
a number of children present to psychiatric clinics 
with symptoms associated with eating who are 
considered to have more general emotional disturb- 
ances. Most of these are preschool children although 
some are in middle childhood. Such cases are 
commonly classified as childhood emotional disorder 
(International Classification of Diseases (ICD) 9 
code 313.0), occasionally as depression (ICD code 
300) and, in the absence of other clear diagnostic 
criteria as neurotic eating disorder (ICD 9 code 
307.5). At present we know little of the similarities 
or differences between these emotional disorders 
and anorexia nervosa. A” an. fe. ce 

A cross sectional and longitudinal study of cases 
presenting with anorexia nervosa, and emotional 
disorders with or without symptoms of food avoid- 
ance may provide further evidence about the nature, 
course, and outcome of disorders associated with 
food avoidance in young people. 


Patients and methods 


The study was carried out at the Royal Manchester 
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and Booth Hall children’s hospitals, which provide a 


district and regional service for the north west of” 


England and have a university department of child 
and adolescent psychiatry as well as inpatient. 
facilities for severely disturbed children and adoles- 
cents. All records from 1958 (the inception of the: 
inpatient child psychiatry service) to 1984 were- 
included in the study. The records were searched. 
firstly for all cases who met the diagnostic criteria 
for anorexia nervosa as set out by Russell.® 

These criteria were modified to include only those 
children in whom puberty was not complete and 
who exhibited behaviour which lead to a marked 
less of body weight, or had a morbid fear of 
becoming fat, or had no evidence of menarche in 
girls or signs of secondary sexual characteristics ir 
boys. These subjects were identified as the ‘early 
onset anorexia nervosa group’ as their disorder 
occurred in childhood or adolescence and they 
were prepubertal or were identified as having not 
completed puberty. 

For each case two psychiatric comparison groups 
were identified who were the same age at referral 
The first showed a disorder of the emotions in whick. 
food avoidance was a prominent symptom in the 
presenting complaint. The following criteria also 
had to be met for this group: a history of food 
avoidance or difficulty such as food fads or restric- 
tions of at least one month; a failure to meet criteria 
for anorexia nervosa; and the absence of organis 
brain disease, psychosis, illicit drug abuse, or pres- 
cribed drug related causes. 

The second comparison group comprised those 
patients who had disorders of emotions in which the 
main symptoms included anxiety, together with 
degrees of fearfulness and panic. Other symptoms 
such as misery and sadness, obsessionality, and 
hysterical phenomena could be present but did nct 
dominate the clinical picture. The comparison cases 
consisted of the next case after the anorexic cas 
who met the above criteria. 


DATA FROM CASENOTES 

The following data were collected from the case- 

notes: - 

(i) Body weight and height; expected body weigkt 

was used as a comparison between the clinical 

groups and taken from standardised centi 

charts and normal values for the general popu- 

lation.” ! 

The past medical and psychiatric history of tke 

child including obstetric and perinatal problems 

and past developmental difficulties. 

iii) The presence of family adversity. This included 
medical and psychiatric disorders in nuclear 
family members, life events including fami-y 


(it) 


moves, permanent separations, and disruptions. 
Disruptive events were defined as those the 
effects of which were likely to have altered the 
families’ status quo permanently. 

(iv) Demographic characteristics and social circum- 
stances at the time of presentation. 


FOLLOW UP DATA 
Cases of anorexia nervosa and food avoidance were 
traced through their general practitioners or the 
National Health Service register. A standardised 
interview routine was used to evaluate the patients’ 
physical, mental, and social well being.” The 
interview was carried out with the subject and 
provided for ratings in five areas: nutrition, men- 
struation, mental state, psychosexual development, 
and socioeconomic circumstances; these five areas 
received individual scores. A general outcome score 
may be calculated based on the previous six months’ 
history of weight and menstrual function in girls and 
weight alone in boys. General outcome was rated on 
a 3 point scale: good, moderate, and poor adjust- 
ment. All subjects who participated in the follow up 
study had their height, weight, and pubertal state 
recorded. 

Non-parametric, x? test, and Fisher’s exact test 
were used to assess the significance of differences 
among the groups, as appropriate. | 


Results 


A total of 8051 records were surveyed. Twenty 
seven children met the criteria for anorexia nervosa. 
Twenty three children with predominant (food 
avoidance) eating difficulties, and 22 with emotional 
disorders not associated with eating met the criteria 
for the comparison groups. ; 

All casenotes were surveyed independently by 
two of the authors (JH and JB) who were unaware 
of each other’s findings. The kappa coefficients 
ranged from 0-64 to 0-93 for the recorded informa- 
tion indicating satisfactory reliability. 


CLINICAL AND BACKGROUND CHARACTERISTICS OF THE 
THREE GROUPS 

The characteristics of the clinical groups are shown 
in table 1. Eight of 27 of the cases of anorexia 
nervosa (30%) were boys. Percentage body weight 
was calculated and less than 80% body weight 
considered as indicating wasting. Nineteen of 27 
(70%) of those with anorexia nervosa were signifi- 
cantly wasted at the time of presentation compared 
with six of 19 (32%) of the food avoidance group 
(x?=6-76, df=1; p<0-01). Four of eight (50%) of 
the boys and 15 of 19 (79%) of the girls with 
anorexia nervosa were wasted (NS). Of the wasted 
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Table 1 Comparison of characteristics recorded in the casenotes of the clinical groups at the time of presentation to 


psychiatric services 


Sex F:M (%) 

Mean age (range) at onset (years) 

No (%) below 80% expected body weight for height 

No (%) at 3rd centile or less for height and weight 

No (%) ‘middle class’ 

No (%) giving history of illness in the family 

Ne (%) giving history of one or more disruptive life events 
No (%) of children with history of obsessionality 


*p<0-05; tp<0-001. 


subjects three of 19 (16%) in the group with 
anorexia nervosa compared with half the ood 
avoidance group had heights below the 3rd centile at 
the time of presentation (p<0-05). 

Comparison of the rest of the data from the 
casenotes indicated the following significant dicfer- 
ences between the groups: cases of anorexia nervosa 
were significantly more likely than either of the 
other two clinical groups to have a middle class 
background (p<0-05); cases of anorexia nervosa 
were significantly more likely to have a past history 
of obsessionalitv recorded at the time of presentation 
(p<0-05), and there was a suggestion in the motes 
that disruptive life events that permanently altered 
. the families’ status quo were significantly more 
likely in anorexia nervosa families than in the o-her 
two groups (p<0-05). 

By contrast, however, a history of medical illness 
in the family that had required hospital treatment 
was significantly more likely in emctionally dis- 
ordered children with no eating symptoms than the 
group with anorexia nervosa (p<0-05). No such 
difference existed, however, between the anorexia 
nervosa and food avoidance groups, or the food 
avoidance and emotionally disordered groups. 

There were no significant differences among the 
three clinical groups in family size, the presence of 
stev parents, three or more generations in the seme 
house, or the proportion of adults or siblings with 
recorded psychiatric disorders, neither were tkere 
any significant differences in the obstetric, perinetal, 
or developmental histories among the three groups. 


OUTCOME OF THE FOLLOW UP STUDY 


A follow up study was carried out on the 50 children ` 


with anorexia nervosa or eating disorders. A lezter 
was written to each family requesting an interview 
. with the identified subject and the parents. 

The mean follow up time from discharge from 
hospital for anorexia nervosa patients was 5-2 years 


No with No with No with 
anorexia nervosa eating difficulties emotional disorders 
(n=27) (n=23) (n=22) 

19:8 (70:30) 18:5 (78:22) 13:9 (59:41) 
12 (8-16) 10 (8-14) 10 (7-14) 
19 (74) (15F:4M) 6 (32) (n=19) 0* 

3 (11) 3 (16) (n=19) 0 

14 (54) 5 (23) 4 (18)* 

9 (38) 11 (52) 15 (68)* 

13 (52) 8 (36) 5 (23)* 

16 (59) 4 (17) 2 (9)t 


(median 3 years, range 1-26) and for food avoidance 
cases 6:5 years (median 5 years, range 1-17). The 
mean age at follow up was 19-3 (12—42) years for the 
cases with anorexia nervosa and 18-7 years (11-23) 
for those with food avoidance. 

At the time of follow up eight of 27 (30%) 
anorexia nervosa cases and six of 23 (21% ) emotion- 
ally disordered cases were less than 16 years old. 

All subjects were traced and contacted. Two 
children had died by the time of follow up, both 
from the food avoidance group; they were a girl with. 
persistent psychogenic vomiting who had a cardiac 
arrest, and a boy who was subsequently diagnosed 
as having muscular dystrophy. Two further boys 
who had been diagnosed as having anorexia nervosa 
were found to have physical disease 24 months or 
later than the original presentation; one had coeliac 
disease and the other myasthenia gravis. We did 
not, however, have positive evidence at follow up 
that their anorexic illnesses had been misdiagnosed, 
and they were both therefore included in the follow 
up study. 

There was considerable reluctance in both groups 
on the part of the parents and the subjects to 
participate in the follow up interviews. In 13 cases 
(26% ) direct interview and examination were refused. 
Subjects were therefore seen and interviewed in 35 


‘of 50 of the cases (70%). Parents were interviewed 


in two other cases. In four further cases information 
was obtained by letter indicating the weight and 
menstruation pattern over the past six months; this 
information was used when comparing general 
outcome between anorexia nervosa and food avoid- 
ance groups at follow up. Only results from the 
direct interviews were used for the comparison of 
outcome at follow up on all five Morgan-Russell 
scales.‘ Outcome scores on the Morgan-Russell 
scales for subjects and parents (that is 35 pairs) 
obtained at interview showed good agreement 
(rho=0-82 p<0-001). 
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Outccme and gender—The general outcome 
according to gender is shown in table 2. In the 
anorexia nervosa group, 16 of 19 of the girls (84%) 
and saven of eight of the boys (88%) were inter- 
viewed. Of these, half of the girls were rated as 
havinz a poor outcome compared with one of eight 
of the: boys (12-5% ) (p=0-08). In the food avoidance 
group 15 of 18 of the girls (83%) and three of five of 
the boys (60%) were interviewed. Of these three of 
15 of the girls (20%) were rated as having a poor 
outcone and none of the boys (NS). 

At zhe time of follow up one girl in the anorexia 
nervosa group met the criteria for food avoidance, 
and three girls in the emotionally disordered group 
met the criteria for anorexia nervosa. No such 
diagnostic changes were apparent among the boys. 


Short stature at presentation and outcome—Subjects’ 
heigh:s at follow up were compared with norms 
suppled by the survey of heights and weights of 
adults in Great Britain.’ Overall a poorer outcome 
was seznificantly more likely in children with anorexia 
nervosa who were taller at presentation (p<0-05). 
At fallow up five of 23 anorexia nervosa subjects 
(22%) had heights that were less than two standard 
_devia-ions from the norm for their age. Only one of 
these cases was short at presentation. For the four 
food avoidance cases there was no association 
between height at presentation and poor outcome. 
Only one case of food avoidance at follow up had a 
height less than two standard deviations below the 
norm. There were no significant differences in the 
length of follow up time between cases with short 
statuse and those of normal height in either clinical 


groug. 


Weight at presentation and outcome—Of the 19 cases 
who were clinically wasted at presentation, six 
(32%) were rated as having had a good outcome, 
four (21%) as having had an intermediate outcome 
and seven (37%) as having had a poor outcome, 
with three (20%) in whom the outcome was not 


known. Outcome was therefore not significantly 
related to being wasted at presentation. 


Association between background factors and outcome 
—-There were no significant associations between 
poor outcome for either clinical group at follow up 
and any of the following background factors: 
presence of depression at presentation, age at onset, 
social class, family size, divorced parents, ordinal 
position of the child, length of stay in hospital, 
inpatient treatment, or multiple admissions to hos- 
pital. Obsessional features at presentation were, 
however, significantly more common among those 
with anorexia nervosa who had poor outcomes. 


Association between clinica; features at follow up and 
outcome—The relative contribution of the five 
Morgan-Russell subscales to the general outcome 
score for both clinical groups is shown in table 3. For 
cases of anorexia nervosa the contribution to poor 
outcome derives from all five subscales (nutritional 
status, menstruation, mental state, psychosexual, 
and socioeconomic). The trend of scores for the 
subscales for eating difficulties suggests that poor 
outcome is associated with all subscales except 
psychosexual. 

Finally, there were no significant differences at 
follow up in any of the findings for children who 
presented above or below 12 years of age in any of 
the clinical groups. 


Discussion 


This study provides confirmation that anorexia 
nervosa does occur in young people before the onset 
of puberty. In this sample the youngest patient was 
8 years of age at presentation suggesting that her 
disorder may have started some months before she 
was 8. No study has yet reported the onset of 
anorexia nervosa before the age of 7. 

The cross sectional results are of some interest, 
but their interpretation must be conservative because 


Table 2 Number (%) of patients with anorexia nervosa (n=23) and food avoidance emotional disorders (n=18) who had 
good, intermediate, or poor outcomes at follow up according to the Morgan-Russell general outcome scale 


Good outcome 


Intermediate outcome 


Poor outcome 


Anorexia Food Anorexia 
nervosa avoidance nervosa 
(n=7) emotional (n=7} 
disorders 
(n=11) 
Boys 2 (29) 3 (27) 4 (573 
Girls 5 (71) 8 (73) 3 (43) 


Food Anorexia Food 
avoidance nervosa avoidance 
emotional (n=9) emotional 
disorders disorders 
(n=4) (n=3) 

0 1 (11) 0 

4 (100) 8 (89) 3 (100) 


350 Higgs, Goodyer, and Birch 


Table 3 Mean scores of the Morgan-Russell subszales for the general outcome for anorexic (n=18) and food avoidance 
emotional disorder (n=17) groups* 
Poor outcome 


Good outcome Moderate outcome 


Anorexia Food Anorexia Food Anorexia Food 
nervosa avoidance nervosa avoidance nervosa avoidance 
(n=5) emotional (n=6) emotional (n=7) emotional 
disorders disorders disorders 
(n=10) (n=4) (n=3) 
Nutrition 10-6 10-2 5.5 5:7 4-0 3-3 
Menstrual function 11:0 10-4 6 9 1-3 2-7 
Mental state 11-2 10-8 8-7 7 8 5-3 
Psychosexual 10-8 11-4 6-3 75 377 9-5 
Socioeconomic 9-8 9-6 9-4 7-9 72 3-0 


*Based on direct interview of 35 subjects. 


of the well known problems of the reliabilicy and 
validity of retrospective collection of data from 
casenotes. We used comparison groups in an a-tempt 
to minimise any overemphasis of associations that 
may have been present between cases of anorexia 
nervosa and individual and family informatior at the 
time of presentation. 

The lack of any significant differences among the 
groups in terms of family structure therefore st ggests 
that such factors hold no specific mean-ng in 
anorexia nervosa. Of some interest, however is the 
suggestion that life events that disrupt famy life 
and permanently alter the families’ status q10 are 
significantly more common in anorexic families than 
emotional disorders without food avoidance tut not 
those presenting with food avoidance. The trend of 
the results suggests that children identified as raving 
food avoidance emotional disorders but who do not 
meet the criteria for anorexia nervosa seem tò have 
an intermediate disorder (between anorexia n=rvosa 
and food avoidance) on the background charecteris- 
tics we examined. We know of no studies thet have 
examined the psychopathology of eatingin childhood. 
We therefore cannot be sure of the nature o- these 
cases. The recent reporting of a partial syndrome of 
anorexia nervosa’ where there are some, but not 
all, of the criteria for diagnosis suggests that in some 
cases eating difficulties in childhood may reflect 
a more serious psychopathological issue than has 
hitherto been considered. 

Results of the follow up study suggested that the 
overall outcome for children with anorexia n2rvosa 
is not good. In this study the nature, cours2, and 
outcome of early onset anorexia nervosa were 
similar to those of adult cases.'* 

The follow up interviews suggested that scme of 
the subjects remained preoccupied about focd and 
weight in general although they no longer met the 
criteria for anorexia nervosa. For example, one man 


in his late 20s had become concerned that his 
9 month old son was becoming fat even though there 
was no evidence for this. Perhaps recovered 
anorexics return to a pool of the population who 
have abnormal concerns about weight and food. 

A further finding was that the outcome may be 
somewhat better for boys than girls; the reasons for 
this are not clear. There were no important differ- 
ences between the sexes in any of the variables 
relating to presentation or outcome. Our social 
measures are of course substantially restricted by 
the study design. Perhaps this and the intrinsic 
psychological and physiological differences between 
boys and girls may account for the differences in 
overall outcome. The suggested finding and sub- 
sequent interpretation require further investigation. 

Two boys were diagnosed as having physical 
disorders after initial treatment for anorexia nervosa. 
Clearly the misdiagnosis of a treatable physical 


‘disorder such as coeliac disease should be avoided. 


It should not be assumed, however, that the 
presence of such a diagnosis precludes a concurrent 
psychiatric syndrome related to food avoidance. For 
example, anorexia nervosa has been reported in the 
presence of cystic fibrosis and its occurrence in 
adults with diabetes mellitus has often been noted.» 

The associations between weight and height are of 
interest. Being tall at presentation seems to indicate 
a poorer outcome at follow up. It may be that being 
taller at presentation sensitises these children to 
concerns about their body image. There is also the 
suggestion that it is the continued presence of self 
starvation that is producing short stature in some 
adults with early onset anorexia nervosa. These 
findings emphasise again the critical clinical issue of 
reinstituting a normal diet in young patients with 


‘anorexia nervosa. 


The methodological limitations of this longitudinal 
study require some comment. Firstly, the length of 
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followup is variable. Secondly, there are differences 
in rate of development at the time follow up 
interview; both these factors may influence the 
outcome scores. Poor outcome, however, was not 
correlated with the duration of follow up time, but 
nevertheless these findings must be interpreted with 
caution. 

Bryant-Waugh et alf reported a number of back- 
ground factors associated with poor outcome among 
children with early onset anorexia nervosa. These 
includ2 family factors (one parent families, step 
parents, and three or more generations living in the 
same house), depression in the child at presentation, 
long cr multiple admissions to hospital (or both), 
and a younger age of onset. None of these factors, 
however, are significantly associated with poor 
outcome in anorexia nervosa cases in this study. 

Clirical findings in the follow up subjects indicate 
that cbsessionality at presentation was associated 
with € poor outcome for cases of anorexia nervosa 
but depression at presentation was not. These 
findinzs are not surprising in view of the evidence 
that suggests that obsessional symptoms in children 
show pronounced continuity into adult life.’° This 
suggests a rather non-specific but adverse role for 
obsessional features in anorexia nervosa. There 
seems to be no increased risk to the overall outcome 
for children whose onset of disorder is below the 
age of 12. Age ‘cut off’ is not the same as investi- 
gating the effects of puberty. Nevertheless, the 
result: suggest little influence of puberty on the 
outcome. 

The natural course and outcome for food avoid- 
ance emotional disorders seems more uncertain than 
would be predicted from a diagnosis of childhood 
emotional disorder with anxiety and fearfulness. 
Their overall outcome, however, seems to be better 
than that of early onset anorexia nervosa. Some of 
these patients may have been depressed, and some 
may represent the partial syndrome of anorexia 
nervosa recently described in reports of adult onset 
disorcers. 


We thaak Professors Gerald Russell and Gethin Morgan for their 
assistance at various stages of this project. Both Professor Russell 


and Dr Peter Cooper provided invaluable comments during the 
preparation of this manuscript. 
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Blood selenium concentrations and glutathione 
peroxidase activity 


B LLOYD,* E ROBSON,” I SMITH,+t AND B E CLAYTON* 
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SUMMARY Selenium concentrations in children and teenagers without a metabolic disorder 
eating normal diets (group 1), and young patients with classical phenylketonuria and milder 
forms of hyperphenylalaninaemia being treated with a diet low in natural protein (group 2) were 
investigated. There was a strong correlation between blood selenium concentration and age in 
children in group 1 up to 10 years oz age. Blood selenium concentrations and glutathione 
peroxidase activities were significantly lower in the patients who were receiving diets containing 
reduced amounts of natural protein, and the differences were more than would be expected for 
age. When the concentrations of selenium in blood from groups 1 and 2 were compared with 
glutathione peroxidase activity, a strong association was found when blood selenium concentra- 
tions were below 1:26 wmol/I. Reduction in glutathione peroxidase activity may be harmful in the: 


long term, and the addition of selenium to therapeutic diets is recommended. 


Selenium exists naturally in food mainly as organic 
compounds such as the amino acids seleno- 
methionine, selenocystine, and selenocysteine. ! The 
estimated dietary intakes of selenium in dfferent 
countries vary considerably, resulting ir wide 
divergence in blood selenium concentrations.” 
Dietary intakes within the range 50-200 g/day 
(0:63-2-53 pmol) are considered adequate and safe 
for adults, and Thorn et af reported an everage 
intake of 60 ug/day (0-76 umol) in the United 
Kingdom. The safe and adequate intake from 0 to 6 
years varies with age within the range 10-120 pg, 
but Lombeck et al noted that the selenium content 
of infant formulas based on cows’ milk were lower 
than those of human or cows’ milk samples They 
concluded that infants receive between 3 5-13-3 
ug/day of selenium according to the feed given. 
Severe reduction in intake of selenium in the general 
population in Britain does not occur, unlike some 
countries such as China.’ 

Selenium is an essential component of the enzyme 
glutathione peroxidase (EC 1.11.1.9), which func- 
tions as part of an antioxidant system to protect 
membranes and essential proteins from the poten- 
tially damaging effects of reactive oxygen ard lipid 
peroxides.® The intake of this element is therefore 
particularly important when considering therapeutic 


diets, parenteral nutrition, and the increasing in- 
takes of convenience foods. Children with the more 
severe forms of hyperphenylalaninaemia,’ mainly 
classical phenylketonuria, receive a synthetic substi- 
tute in place of much of the natural dietary protein 
and therefore provide a suitable group in which to 
study the association between blood selenium 
concentrations and glutathione peroxidase activity. 
The synthetic protein substitutes are low in or free 
from selenium, which is also not included in the 
trace element supplements prescribed with such 
diets. 

In this study the association between glutathione 
peroxidase activity and blood selenium concentra- 
tions was assessed in a wide range of measurements, 
firstly in order to determine the blood selenium 
concentration at which glutathione peroxidase activ- 
ity is reduced in children. Secondly, we believe that 
the information provided will be useful when 
considering supplementation with selenium in syn- 
thetic diets. The subjects included children and 
teenagers (without metabolic disorders) receiving 
normal food as well as patients of varying degrees of 
severity who were receiving phenylalanine con- 
trolled diets. 

The study had the approval of the joint ethical 
subcommittee of the Southampton and South West 
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Hampshire Health Authority and the University of 
Southampton. 


Subjec-s and methods 


Group 1 comprised children and teenagers (without 
metabolic disorders) eating normal diets. As it is 
difficut to justify taking blood samples by vene- 
puncture or finger prick from healthy children 
withoue a medical reason, we used specimens that 
had already been collected for other analyses. The 
samples were obtained from the following sources: 
Group 1a: local out patients (n=59) at Southampton 
General Hospital, having routine haematological 
investizations for minor ailments. Group 1b: sam- 
ples received at the hospital (n=24) from many 
hospitals throughout the United Kingdom for 
routine measurement of blood lead concentrations. 
None bf the specimens in this group had blood lead 
concertrations of more than 1:0 wmol/l. Group 1c: 
blood samples from children in Greenwich (n=20) 
which had formed part of an environmental project 
and were no longer required for further analysis. 
Group 1d: blood samples from children in inner 
Londen (n=38), part of the same environment 
project. 

Group 2 comprised children and teenagers with 
classical phenylketonuria and milder forms of 
hyperphenylalaninaemia. As it is customary to 
monitor the blood phenylalanine concentrations of 
patients with phenylketonuria or milder forms of 
hyperdhenylalaninaemia at regular intervals, 
whether they are on a strict or free diet, a few extra 
drops >f blood obtained by finger prick or heel prick 
were collected for this study provided consent had 
been given. The blood samples were therefore 
obtaired from patients attending clinics at South- 
amptcn (group 2a, n=16) as well as the Hospital for 
Sick Zhildren, Great Ormond Street, London 
(group 2b, n=42). 


Table 1 Selenium concentrations in children in group 1 


Whole blood samples were stored at —20°C until 
analysis. Selenium was assayed by hydride genera- 
tion and atomic absorption spectrophotometry,” 
and the activity of glutathione peroxidase was 
measured within seven days of collection of the 
samples by the method of Beutler!’ using t-butyl 
hydroperoxide as substrate. Only a limited number 
of specimens were suitable for glutathione perox- 
idase analysis as many of the specimens were too 
old, or too small. 

The Mann-Whitney U test and regression analysis 
of the data were carried out on an IBM PC using the 
EPISTAT statistical package. 


Results 


The results for the children and teenagers in group 1 
are shown in table 1. The mean blood selenium 
concentrations and glutathione peroxidase activities 
were similar for subjects in group 1a and group id. 
Group 1b, however, had a lower mean selenium 
concentration and group Ic had a higher mean 
selenium concentration. 

Because the mean ages and the age ranges of the 
subjects in the four groups varied considerably, a 
possible association between selenium concentra- 
tion and age was studied by regression analysis, and 
the coefficient of correlation (r) was 0-46. The data 
were then reanalysed,for children above and below 
10 years of age. Fig 1 shows an increase in blood 
selenium concentration (r=0-56) in children under 
10 years old, but in the older subjects (10 to 19 
years) there was no correlation between selenium 
and age (r=0-04). 

Details of the patients in groups 2a and 2b 
together with their results are given in table 2. The 
data were analysed according to diet and hospital. 
Blood selenium was significantly higher (p<0-01) in 
the free diet groups from both hospitals (p<0-001) 
than in the strict diet groups from either hospital. 


Group No Sample source Mean (range) Mean (SD) Mean (SD) 
i age (yecrs) blood selenium glutathione 

concentration peroxidase activity 
(wnol/l) ` (Ulg Hb) 

la Southampton 13-1 (4-19) 1-33 (0-24) 16-8 (3-1) 
(n=59) (n=42) 

1b Southampton* 2-3 (0-7-4) 6-99 (0-27) Not measured 
(n=24) 

ic Greenwich 8-2 (3-15) 1-47 (0-26) Not measured 
n=20) 

id Inner London 6-7 (6-7) 1-28 (0-14) 16-5 (3-5) 
(n=38) (n=31) 


*Blooc samples analysed at Southampton General Hospital but received from many different towns. 
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= 18 Glutathione peroxidase activities showed a similar 
E T ; . pattern. 
3 In order to assess the possible association between 
5 14 blood selenium concentrations and glutathione 
p peroxidase activity, all the available results from 
c 2 patients in group 2 were combined with those of the 
S 10 subjects on a normal diet (group 1) to give a wide 
€ range of selenium concentrations. The complete 
2 08 p = data were first tested by regression analysis and gave 
z r=056 (p<0-001) a correlation coefficient of 0-63, then reanalysed 
" 06 taking blood selenium values below and above 1-26 
3 04 mol/l separately. Fig 2 shows a good correlation 
= o 2 4 6 8 10 between blood selenium concentrations and glu- 
Age (years ) tathione peroxidase activity when blood selenium 
Fig 1 Correlation between blood selenium concentration concentrations were less than 1-26 umol/l (r=0-77, 


and age in healthy children. 


Table 2 Blood selenium concentrations glutathicne peroxidase activity in relation to diet for patients in group 2 


Group No Hospital Die Mean (range) Mean(SD) Mean(SD} 
age (years) blood selenium glutathione 
concentration peroxidase activity 
(umolll) -(Ulg Hb) 
2a Southampton General Hospital: Fres 15-3 (11-18) *1-47 (0-37) *14-3 (2:6) 
(n=4) - (n=3) 
2b Hospital for Sick Children: Fres 6-3 (0-66-17) **1-26 (0-59) **11-3°(2-6) 
(n=9) (n=6) 
Strit 2-1 (0-09-8) 0-56 (0-23) 7-3 (2-6) 
(n=33) (n=19) 


“Blood selenium concentrations and glutathion2 peroxidas: activities were significantly higher in the patients on a free diet compared with 
those on a strict diet. 
*p<0-01; **p<0-001. 
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Fig2 Correlation between blood seleniurn concentrations and glutathione peroxidase activities in children 
with phenylketonuria and those on normal diets. 
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p<0-001). Above this concentration there was no 
correlation between blood selenium concentration 
and enzyme activity (r=—0-16). 


Discussion 


The concentrations of selenium in blood from 
subjects eating normal food varied considerably. 
The differences may be solely a result of age, but 
different foods and ethnic backgrounds may have 
had an effect as a number of children were of Asian 
origin. 

It has previously been reported that the lowest 
concentrations of serum selenium in healthy people 
have been found in infants 1-4 months old and that 
they increase thereafter with age until adult concen- 
trations are reached. !* Modern practice is to feed 
infants with processed food rather than a home 
prepared diet, but information about the selenium 
content of processed infant food is limited.” Morris 
and Levander,'* however, showed that processing 
caused a 40-50% reduction in the selenium content 
of strained infant food. In this study the upward 
trend in selenium concentration did not continue 
after 10 years of age, and may show that by this age 
the diet of the children was similar to that of adults, 
although Ward et al” in an earlier study reported 
that adult levels of blood selenium seemed to have 
been achieved by the time the children were 5 or 
6 years old. 

Significant differences were found when blood 
selenium concentrations of patients with hyper- 
phenylalaninaemia from both hospitals were com- 
pared according to diet. Generally patients on free 
diets were much older than those on a strict diet: 
however, the difference in selenium concentrations 
between the two groups was more than would be 
expected for age when compared with subjects on z 
norma! diet. The low blood selenium concentrations 
and glutathione peroxidase activities of the children 
on strict diets were similar to those previously 
reported in areas of China where Keshan disease, an 
endemic cardiomyopathy, was common.’® Four 
children on strict diets were therefore examined by 
echocardiography but no abnormalities were seen. 
It has previously been reported that glutathione 
peroxidase activity in children with phenylketonuria 
controlled by diet and given selenium supplementa- 
tion in the form of selenium yeast only achieved 
normal concentrations after 80-100 days of 
supplementation.'* As yet no long term studies of 
selenium supplementation in children receiving 
synthetic diets have been reported as far as we 
know. 

The enzyme requires _ the presence of selenocy- 
steine in the active site!” !8 and both experimental 


and clinical selenium deficiency have been shown to 
result in decreased glutathione peroxidase activity.’ 
In vitro kinetic measurements of glutathione perox- 
idase activity are unable to distinguish between an 
inactive enzyme and a lack of enzyme protein. 
Takahashi et af? recently developed a polyclonal 
monospecific antibody that was used to show a 
direct association between glutathione peroxidase 
activity and protein content in the red cells of both 
normal and selenium deficient subjects. They 
suggested that there may be an association between 
selenium and synthesis of glutathione peroxidase 
protein, as a deficiency in selenium would result in a 
deficiency of selenocysteine required for the produc- 
tion of enzyme protein.” Carmagnol et al reported 
that a high proportion of glutathione peroxidase 
activity found in hepatic, renal, and skeletal muscle 
of human tissue is not selenium dependent. Glu- 
tathione peroxidase activity in human erythrocytes, 
however, and more importantly in cardiac tissue, 
contains „Only the selenium dependent form of the 
enzyme.” 

Clinical management of the more severe forms of 
hyperphenylalaninaemia is dependent on dietary 
treatment. It is therefore unfortunate that in limiting 
phenylalanine intake, natural protein intake—and 
therefore dietary selenium intake—are severely 
limited too. As selenium is required for the produc- 
tion of glutathione peroxidase protein, children on 
strict diets may have reduced antioxidant function as 
a result of reduced enzyme activity. Because the 
children are given daily vitamin supplements the 
vitamin E concentrations may be adequate to spare 
the selenium requirement under normal circum- 
stances. If, however, the children were subject to 
severe or prolonged oxidative stress, then the 
vitamin E concentrations might be inadequate to 
cope with the extra antioxidant requirement. 

Until recently it was customary to permit children 
to relax their diets after about 9 years of age, but it is 
now believed that a stricter diet should be main- 
tained until the child is older, and possibly through- 
out life. The period of time that these children and 
young adults are at risk’ of damage from antioxidant 
stress 1s therefore likely to increase. It has been 
suggested that older patients with cystic fibrosis 
have an increased risk of developing carcinoma that 
is associated with lower concentrations of selenium 
in serum, particularly in the presence of reduced 
concentrations of vitamin E.” Patients with 
phenylketonuria, may be similarly at risk. 

In view of the low concentrations of selenium 
found in this study, consideration should be given to 
the addition of selenium to strict therapeutic diets 
including those used in the treatment of classical 
phenylketonuria. This would require careful study 
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to prevent selenium toxicity and ensure satisfactory 
bioavailability. 


We thank Dr B Keeton, consultant paediatric cardiologist, for 
examining the four children with phenylketcnuria by echocar- 
diography. 
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Seizures presenting as apnoea 
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*Service d’ Explorations Fonctionnelles du Systeme Nerveux, fUnité de Réanimation Pédiairique, Unité de 
Neurcpédiatrie, Centre Hospitalier de Bicêtre, Kremlin Bicetre Cedex, France 


SUMMARY Between the ages of 3 and 6 months a baby boy presented with repeated, non-specific 
episodes of cyanosis, apnoea, bradycardia, and abnormal movements of the limbs. The episodes 
were severe and required resuscitation and several admissions to hospital. Initial investigations 
showed only signs of oesophagitis. Despite treatment of the oesophagitis the symptoms recurred, 
and electroencephalography and polygraphy eventually showed evidence of minor seizures. 
Severe epilepsy with tonic-clonic seizures developed when he was 6 months old. 


Convulsive disorders in infants can be difficult to 
diagnose. Initial symptoms sometimes mimic airway 
obstruction, vagal hyperactivity, or cardiac or diges- 
tive problems. 

We report the case of an infant who had repeated, 
non-specific life threatening episodes of prolonged 
apnoea that were eventually diagnosed as seizures. 


Nasal lead ane, 


Case report 


A baby boy was born at full term weighing 3950 g. 
He had an Apgar score of 8 at one minute, and 10 at 
five minutes. At the age of 3 months he had a 
sudden episode of respiratory obstruction with 
cyanosis, bradycardia, and hyperactive movements 
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Fig1 Seizure triggered by milk feed. Feeding was stopped at the first arrow. Oxygen was given by mask after the 
secondarraow. Respiratory obstruction is recorded on the three respiratory leads (nasal, thoracic, and abdominal). 
Electrcencephalographic discharge starts in the left occipital area with secondary generalisation. Short bradycardia is seen 


on the electrocardiogram lead. 
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of the upper limbs. During his hospital stay three 
identical episodes occurred that all required cardio- 
pulmonary resuscitation. Neurological examination 
showed no abnormality. Examination of the 
cerebrospinal fluid, electroencephalography, 24 hour 
polygraphy, ultrasonography, and computed mo- 
graphy were all normal. Hyperactive vagal reflexes 
were diagnosed; short episodes of bradycardia 
(heart rate 60/minute) followed ocular compression, 
and further episodes were recorded during con- 
tinuous monitoring. Oesophagoscopy showed 
oesophagitis. 

The child was discharged taking antacids and 
metoclopramide, and his mother was advised to 
thicken his feeds and keep him sitting uprigat as 
much as possible. He was also given atropine 
because of the severity of the repeated episoces of 
bradycardia, and phenobarbitone because ol the 
possibility of epilepsy. 

He was readmitted to hospital zt the age of 
5 months with identical symptoms that were dften 
associated with meals or pain (for example, vene- 
puncture). The hyperactive vagal reflexes and 
oesophagitis were still present. Gastro-oesophageal 
reflux was seen on barium meal examinetion. 
Monitoring of the oesophageal pH, however, 
showed that it was less than 5 during only about a 
third of the first hour after feeding, and this was 
interpreted as being within normal limits. Twenty 
four hour polygraphy showed minor seizures, the 
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first one occurring while he was drinking milk 
(figs 1, 2, and 3). All six seizures were identical 
(table). Electroencephalographic discharges started 
in the left occipital area and then became generalised. 
Flectroencephalography between the seizures 
showed either localised spike waves in the left 
occipital area, or generalised spike wave patterns. 
Thereafter he developed severe epilepsy with 
generalised tonic-clonic seizures. 

At the age of 214 years the neurological examina- 
tion was normal, as was his development assessed by 
the Denver developmental screening test and the 
Brunet-Lezine test. 


Discussion 


Gastro-oesophageal reflux is common in infants of 
less than 15 months old’ and may cause both 
oesophagitis and apnoea.“ The most prominent 
feature in our case was the early onset of epilepsy 
with symptoms associated with gastro-oesophageal 
reflux and apnoea. This syndrome has not been 
widely described. In six of 59 infants at high risk of 
the sudden infant death syndrome (SIDS), Jeffery et 
al reported seizures associated with gastro- 
oesophageal reflux diagnosed by barium meal ex- 
amination and monitoring of oesophageal pH. They 
suggested that reflux could be a part of the 
autonomic dysfunction that accompanies temporal 
lobe seizures; this could be compared with ‘eating 
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Fig2 The same seizure continued. The whole period of respiratory obstruction lasted 37 seconds. The term ‘4 mb 


clonies’=clonic jerks of the four limbs. 
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Fig3 The end of the same seizure. There was a short (5 s) central respiratory pause without bradycardia or clinical 


symptoms. 


Table Summary of the main features of the six recorded 
seizures 


Electroencephalographic Alpha-like left occipital onset 


discharge: Generalisation in 2-3 s 
Prolonged slowing after the seizure 
Bradycardia: Heart rate 60/minute 


7-13 s delay after onset of discharg> 
Same delay as bradycardia 

30-40 s duration 

30-40 s 

Initial hypertonia 

Intense cyanosis 

Respiratory obstruction 

Ocular revulsion 

Few clonic movements of the limbs 


Prolonged central apnoea: 


Duration of seizure: 
Clinical signs: 


epilepsy’,* in which apparently spontaneous attacks 
are triggered by meals. Monod et al reported a case 
similar to ours; antral dyskinesia was treated with 
antireflux drugs but symptoms recurred and seizures 
were diagnosed. After starting antiepileptic drugs 
the patient remained free of symptoms. 

Our patient had repeated life threatening epi- 
sodes of prolonged apnoea and bradycardia, and 
this led us to wonder if there was an associatior: 
between this syndrome and SIDS. Beal® reported six 
families in which a sibling developed severe atypica- 
or fatal seizures at the same age as a child had diec 
of SIDS. 


When a child presents with atypical repeated 
episodes of apnoea, repeated electroencephalo- 
graphy and polygraphy with stimulation may lead to 
the diagnosis of epilepsy and appropriate treatment 
can be started. 
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Antineutrophil cytoplasm antibodies in Kawasaki 


disease 
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SUMMARY Autoantibodies against components of neutrophil cytoplasm develop during adult 
vasculitic diseases such as Wegener’s granulomatosis and microscopic polyarteritis, and they are 
predominantly of the IgG class. Similar but distinct antibodies have been described in children 
with Kawasaki disease and both IgM and IgG class antibodies are represented. This adds another 
clinically distinct childhood form of vasculitis to the adult forms in which autoantibodies to 
neutrophil cytoplasmic antigens have been detected. 


Kawasaki syndrome is an acute febrile vasculitic 
illness of childhood which may be associated with 
the development of coronary artery aneurysirs in 
30% of cases.’ ? The aetiology and pathogenesis are 
unknown, although retroviral infections’ and im- 
mune mechanisms of tissue injury may be inpli- 
cated. Both T cell and B cell abnormalities ave 
been described by Leung et al including increased 
numbers of activated T4+ and Ia+ helper cells, 
reduced T8+ cells, and increased numbers of 
circulating B cells that spontaneously secrete IgG 
and IgM.* > More recently they have described IgG 
and IgM antiendothelial cell cytotoxic autoanti- 
bodies that seem to be directed towards monakine 
inducible determinants on the endothelial cell 
surface.® 7 

Autoantibodies have recently been described in 
adult vasculitic diseases including Wegener’s granu- 
lomatosis and microscopic polyarteritis. ? We rave 
developed a solid phase radioimmunoassay and 
indirect immunofluorescence assay that detect zuto- 
antibodies to neutrophil cytoplasm components with 
high sensitivity and specificity in patients with 
Wegener’s granulomatosis and microscopic 
polyarteritis.'° Using these assays we screened 78 
coded serum samples from 31 children, both no-mal 
contro] subjects and children with various illnesses 
(pneumonia, diabetes mellitus, IgA nephropethy, 
antiglomerular basement membrane antibody medi- 
ated nephritis, haemolytic uraemic syndrome, 
cutaneous vasculitis, Henoch-Schénlein purpura, 
Kawasaki disease, and microscopic polyarter-tis). 
Serum samples from three children with Kawesaki 
disease contained antibodies with antineutrophil 
reactivity, as did four from five children with 


polyarteritis. This finding was therefore examined in 
more detail using a larger number of children with 
Kawasaki disease from whom serum was available. 


Patients and methods 


` Twelve children with Kawasaki disease were investi- 


gated, 11 with the acute disease (five of these 
also provided serum samples when they were con- 
valescent, from two to 12 mionths after the acute 
illness). In one patient only serum taken during the 
convalescent period was tested. Serial samples were 
available from three patients during the first month, 
all of whom had been treated with human immuno- 
globulin (Sandogiobulin). All patients fulfilled the 
criteria for the diagnosis of Kawasaki disease with 
fever and at least four of five primary features 
(conjunctivitis, redness of the lips or oropharynx, 
desquamation of the skin of the extremities, cervical 
lymphadenopathy, or a polymorphous rash on the 
trunk).’’ Clinical details are shown in the table. 
Control samples were taken from eight children with 
vasculitis that was not Kawasaki disease, Wegener’s 
granulomatosis, or polyarteritis and from six 
children with other febrile illnesses. 


INDIRECT IMMUNOFLUORESCENCE FOR ANTINEUTROPHIL 
CYTOPLASM ANTIBODIES 

Autoantibodies directed towards apnea of 
normal neutrophils were sought using alcohol fixed 
cells, as previously described.? Antibody binding 
was detected using a fluorescein isothiocyanate 
rabbit antihuman IgG light chain antibody that also 
recognises IgM and IgA classes (Dako). 
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Tabl2 Clinical details of 12 patients with Kawasaki disease 
Case Age Sex Ne of Coronary Platelets IgG 
No (months) primary aneurysms (x1O°H) {% normal) 
dic gnostic present 
features 
1 33 Male 5 Not known 620 47 
2 27 Female 5 No 653 136 
3 27 Female 4 No 804 96 
4 57 Male § Yes 1100 70 
5 26 Male 5 No 598 66 
6 64 Female 4 No 418 124 
7 42 Female 4 Yes 861 Not known 
8 13 ` Female 4 Yes 1340 Not known 
9 12 Male 5 No 794 Not known 
10 12 Female 5 Yes 1124 Not known 
11 24 Female 4 Yes 790 212 
12 39 Male 5 No 957 98 


RAD-OIMMUNOASSAYS FOR ANTINEUTROPHIL CYTOPLASM 
ANT_BODIES 

IgG class antineutrophil cytoplasm antibodies were 
measured using a solid phase radioimmunoassay 
witk a specific inhibition step, as previously 
described."° IgM class antineutrophil cytoplasm 
antidodies were detected using a modification of the 
IgG assay whereby the specific antibody binding to 
the solid phase ligand was detected using a 1:200 
dilucion of rabbit antihuman IgM in phosphate 
buffered saline incubated at 37°C for one hour. 
After washing the plate three times with phosphate 
buftered saline, ^I labelled goat antirabbit IgG wes 
app.ied as the final layer in the manner described for 
IgG class antibodies. 


MEASUREMENT OF IgG CONCENTRATIONS AND OTHER 
AUTDANTIBODIES 

IgG concentrations in the serum samples from 
paticnts with Kawasaki disease were measured using 
a standard Mancini technique.’* Antinuclear anti- 
bodies were sought using indirect immunofluoresc- 
ence techniques on HEp2 cells and using rat or 
monkey tissue for antigastric parietal cell anti- 
bodies, antimitochondrial antibodies, antireticulin 
anthodies, antiskeletal muscle antibodies, and anti- 
smcoth muscle antibodies.’° 


ADSORPTION STUDIES AND BINDING TO HL60 CELLS 
In adsorption studies, all serum samples were 
diluted to 1:8 in phosphate buffered saline, and 100 
ul cf diluted serum was incubated for one hour at 
roon temperature with 10° fresh normal neutrophils 
or lymphocytes isolated with Ficoll Hypaque. After 
cen-rifugation at 120 g for five minutes, serum was 
asp-rated off the cells and then binding by indirect 
immunofluorescence was compared with preadsorp- 
tior serum. 

Serum samples from patients with Kawasaki 


disease were also tested by indirect immunofluoresc- 
ence for binding to cultured HL60 cells, a human 
promyelocyte cell line. 


Results 


INDIRECT IMMUNOFLUORESCENCE STUDIES 
By indirect immunofluorescence, 10 of the 11 serum 
samples from patients with Kawasaki disease and 
none of those from control subjects showed binding 
to the cytoplasm of immobilised normal human 
neutrophils. Fig 1 shows the binding of antibodies in 
serum from patients with Kawasaki disease com- 
pared with the binding of antibodies in serum from 
an adult with Wegener’s granulomatosis. Differ- 
ences in the binding pattern between serum sample 
from patients with these two diseases were 
observed: in Kawasaki disease the cytoplasmic 
immunofluorescence is diffuse with linear accentua- 
tions, while in Wegener’s granulomatosis the pat- 
tern is coarsely granular. Cytoplasmic staining was 
readily detected with all samples from patients with 
Kawasaki disease, although the binding pattern was 
most easily seen in samples that had high titres of 
antibody. 

Preadsorption with normal polymorphonuclear 


. leucocytes almost completely eliminated fluoresc- 


ence activity compared with a minimal reduction 
using equal numbers of normal peripheral blood 
lymphocytes. Studies using HL60 cells showed that 
antibodies present in the serum of patients with 
Kawasaki disease recognised cytoplasmic determi- 
nants, although the pattern of binding was different 
from that seen with antibodies in Wegener’s granu- 
lomatosis and microscopic polyarteritis. 


RADIOIMMUNOASSAY STUDIES 
Results of the radioimmunoassays are shown in: fig 
2. Raised titres of specific IgG or IgM antineutrophil 
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Fig 1  Antineutrophil cytoplasm antibody staining defzcted 
by indirect immunofluorescence in a patient with (a) 
Kawasaki disease and (b) Wegener’s granulomatosis. 
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Fig2 Titres of IgG and IgM antineutrophil cytoplasm 
antibodies in serum samples from 11 patients with acute 
Kewasaki disease and 14 control subects. 


cytoplasm antibodies were found in serum samples 
from 10 of the 11 patients with acute Kawasaki 
disease, but not in any of the samples taken when 
the patients were convalescent, nor in those from 
the control subjects. Some samples from the control 
subjects showed increased binding (two in the IgG 
assay and three in the IgM assay) but this was found 
to be non-specific. 

Sequential studies of IgG class antibodies in three 
patients from whom serum samples were available 
showed disappearance of the antibodies by the third 
and 10th days after the start of treatment with 
human normal immunoglobulin in two patients; in 
the third -patient, antibody titres could still be 
measured after one month, despite similar treat- 
ment. 


IgG CONCENTRATIONS AND OTHER AUTOANTIBODY 
STUDIES 

The total IgG antibody concentrations ranged from 
47 to 212% normal human serum (table). Anti- 
bodies to nuclear protein, mitochondria, gastric 
parietal cell, reticulin, and skeletal muscle were not 
detected. Low titres of antismooth muscle anti- 
bodies were found in seven patients 1/20 (n=2), 1/40 
(n=4), and 1/80 (n=1). 


Discussion 


Adult vasculitic diseases such as Wegener’s granulo- 
matosis and microscopic polyarteritis are associated 
with autoantibodies against determinants in neut- 
rophil cytoplasm that we have suggested are associ- 
ated with the enzyme alkaline phosphatase.’ 
Routine detection of these antibodies has proved 
useful for diagnosis. "® Both our experience and that 
of other workers, therefore, suggest that these 
antibodies are highly specific to particular forms of 
vasculitis, particularly Wegener’s granulomatosis 
and microscopic polyarteritis. We have screened 
more than 3000 samples over the last 2% years and 
others have screened similar large numbers of 
patients. 14 15 There have been occasional reports 
of antineutrophil cytoplasm antibodies associated 
with the Churg-Strauss syndrome.’© We have 
failed to detect them in Henoch-Schénlein 
purpura?” although others have detected antibodies 
of the IgA class in a single patient with this 
disease.!* We have, however, detected them in 
children with rapidly progressive glomerulonephritis 
both idiopathic (that we regard as a limited form of 
microscopic polyarteritis) and associated with 
Wegener’s granulomatosis. In addition, antibodies 
against neutrophil cytoplasm components have now 
been detected in acute Kawasaki disease, although 
they may not necessarily be directed against the: 
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-same determinants as the antineutrophil cytoplasm 
antibodies that are present in, for example, Wegen- 
er’s 2ranulomatosis or microscopic polyarteritis. 
The pathogenetic role of antineutrophil cytoplasm 
antibodies in the development of vasculitis remains 
to be established. In other studies a mouse mono- 
clonel antibody (W8), was raised to neutrophil 
cytoplasm antigen”; subsequently it was also found 
to recognise determinants on vascular endothelial 
cells, suggesting that such cross reactivity might 
initiate the development of vasculitis in patients with 
autoantibodies to neutrophil cytoplasm antigen (un- 
published observations). Antiendothelial cell anti- 
bodies have been described in Kawasaki disease. 
Initizlly IgM class antibodies to interferon gamma 
inducible antigenic determinants were found, and 
then both IgM and IgG class antibodies to tumour 
necrosis factor and interleukin 1 inducible endothe- 
lial cell antigens were described that differed from 
those induced by interferon gamma. Both varieties 
are cytotoxic to endothelial cells in culture. We have 
now found that serum from patients with acute 
Kawasaki disease also contains IgM and IgG anti- 
neutrophil cytoplasm antibodies that can be 
detected using conventional indirect immunofloure- 
scence and radioimmunoassay techniques. Adsorp- 
tion studies suggested that the antigenic determin- 
ants were peculiar to neutrophils rather than 
lymphocytes, and binding did not seem to be 
med-ated through the crystallisable fragment of 
immunoglobulin receptors, because binding was 
observed with HL60 cells that either lack or have 
reduced expression of such receptors.”” The target 
of antineutrophil cytoplasm antibodies in Kawasaki 
disezse is unknown, and may differ from the target 
of artibodies in adult vasculitic disease, particularly 
as differences in the pattern of antibody binding to 
neutrophils are discernible. These antibodies may 
develop as part of a polyclonal activation of B cells 
that occurs in Kawasaki disease, such that auto- 
antibodies develop that are directed towards both 
mondkine inducible endothelial cell determinants 
and normal neutrophil cytoplasm components, as 
well as to smooth muscle and to antigenic compo- 
nents of the Hanganutziu-Deicher heterophile 
system where antibodies are of IgM and IgE class.” 
Tke inter-relations and implications of these 
findings require further study but it 1s likely that 
these antibodies develop in association with immune 
activation that leads to vascular injury. 
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Oesophageal atresia and associated anomalies 


S CHITTMITTRAPAP, L SPITZ, E M KIELY, AND R J BRERETON 
The Hospital for Sick Children, Great Ormond Street, London 


SUMMARY Of 253 infants with oesophageal atresia treated over an eight year period, 122 (48%) 
had a total of 213 other anomalies. Most commonly affected were the cardiovascular (61 cases, 
29%), anorectal (30 cases, 14%), and genitourinary (29 cases, 14%) systems. The VATER (or 
VACTERL) association was present in 1)% of cases, but occurred more often in patients who 
had oesophageal atresia without an associated tracheo-oesophageal fistula (3/13, 23%). The level 
cf the associated anorectal malformation was not associated with the type of oesophageal atresia. 
The presence and severity of other anoma-ies did not influence the basic approach to treatment of 
the oesophageal atresia—that is, primary repair whenever possible. Despite aggressive 
treatment, cardiac malformations were the most common cause of death. There were five infants 
with the CHARGE association, two with Potter’s syndrome, and two with ‘SCHISIS’ syndrome 


(cleft lip and palate, omphaloccele, and hypogenitalism). 


In infants with oesophageal atresia with or with- 
cut tracheo-oesophageal fistula, the incidence of 
associated congenital abnormalities ranges from 
between 40-57% of patients.“© The well known 
occurrence of three or more of these anomalies, 
Vertebral defects, Anorectal malformation, 
TracheoEsophageal fistula, Renal anomaly and 
Radial dysplasia, is not uncommon and has been 
amalgamated to form the ‘VATER’ association,’ 
later expanded to ‘VACTERL’ when Cardia> and 
Limb defects were added.® ? 

The early diagnosis of these other anomaies is 
important, not only so that the correct opezative 
approach may be planned but also so that the 
prognosis for the infant may be assessed, bezause 
the mortality and morbidity among infants with 
oesophageal atresia is directly related to the rature 
and severity of the other malformations. 


Patients and methods 


The records of 253 patients with oesophageal azresia 
with or without tracheo-oesophageal fistulas treated 
between January 1980 and December 1987 were 
retrospectively reviewed. The presence and variety 
of other anomalies were noted. A comprehensive 
analysis of these anomalies was carried out and 
correlated with the type of oesophageal atzesia, 
its management, and the results of treatment. 
Overall mortality included both early and late 
deaths. 
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Results 


Of 253 patients with oesophageal atresia, 122 (48%) 
had a total of 213 other anomalies. The cardiovascu- 
lar system was the most commonly affected (61 
cases, 29%). The second most common group was 
anorectal malformations (30 cases, 14%). The com- 
plete range of anomalies is listed in table 1. The 
highest incidence (13 of 20, 65%) was in infants who 
had oesophageal atresia without  tracheo- 
oesophageal fistula, of whom three had the VATER 
association. Of 210 infants with oesophageal atresia 
accompanied by tracheo-oesophageal fistulas, 104 
(50%) had other anomalies, while only one of 10 
patients (10%) with H type tracheo-oesophageal 
fistulas had other anomalies. Several syndromes have 


Table 1 Details of anomalies according to organ system 
affected 


System affected 


No (%) 

of anomalies 
Cardiovascular 61 (29) 
Anorectum 30 (14) 
Genitourinary 29 (14) 
Gastrointestinal (excluding anorectum) 27 (13) 
Vertebral and skeletal 21 (10) 
Respiratory 13 (6) 
Genetic 8 (4) 
Other 24 (11) 
Total 213 (100) 


been identified as being associated with oesophageal 
atresiz (table 2). 

Five infants had multiple anomalies that fulfilled 
the criceria for the CHARGE association (Coloboma, 
Heart disease, Atresia choanae, Retarded growth 
and cevelopment, Genital hypoplasia, and Ear 
anomalies or deafness).!° Four of them had the 
common variety of atresia with a distal fistula, and 
one had oesophageal atresia with proximal and 
distal fistulas. Two patients had Potter’s syndrome 
(renal agenesis, pulmonary hypoplasia, and dys- 
morphism with typical facies), twohad omphalocoele, 
cleft lip, cleft palate, and genital hypoplasia, which 
together constitute the ‘SCHISIS’ association.” 

The VACTERL association was present in 25 
patients (10% of 253 cases), of whom 18 were boys 
and seven were girls. Their gestational ages ranged 
from 29 to 40 weeks (mean 35) and birth weights 
from 1160 to 3035 g (mean 2430). The frequency of 
the various components of VATER or VACTERL 
association are shown in table 3. l 

The other anomalies were the most common 
causes of mortality in patients with oesophageal 
atresie with or without tracheo-oesophageal fistulas. 
Twenty (32-8%) of the 61 infants with cardiac 
anomélies died (table 4). Five infants with complex 
lesion: died before undergoing any surgery and 10 
died after cardiac operations. It is noteworthy that 
patients with multiple other anomalies had more 
compl=x cardiovascular malformations, which have 
a higher mortality than the simpler cardiac defects 
that accur as isolated other anomalies. The latter 
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consisted mainly of ventricular septal defects or 
persistent patent ductus arteriosus and had a good 
prognosis. 


Table 3 Association of combinations of VACTERL 
defects and tracheo-oesophageal anomalies 


Main VACTERL defects No (%) 


of cases 


Vertebral anomalies 
Anorectal malformations: 
High anomalies 
Intermediate anomaly 
Low anomalies 
Cloacal anomalies 
Tracheo-oesophageal anomalies: 
Oesophageal atresia with distal 
tracheo-oesophageal fistula 21 
Oesophageal atresia with both proximal and distal 
tracheo-oesophageal fistula 1 
Oesophageal atresia with no tracheo-oesophageal 
fistula 3 
Renal anomalies 14 
Radial dysplasia or aplasia 3 
Cardiac anomalies 20 
Limb defects i 7 
Other defects present in VACTERL patients: 13 
Duodenal atresia 
Malrotation of the intestine 
Single umbilical artery 
Omphalocoele 
Pyloric atresia 
Ileal atresia 
Absent right upper lobe of lung 
Polysplenia 
Hypospadias 
High arch palate and mental retardation 


9 (36) 
18 (72) 


i UA ee O 


25 (100) 
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Table 2 Association between complex anomalies and specific syndromes 


Type of oesophageal VATER CHARGE Potter's 
atresia’? or syndrome 
VACTERL 
Oesophageal atresia with 
distal. tracheo-oesophageal 
fistule (type C) vA a 4 2" 


Oesophageal atresia with 

proxiznal tracheo-oesophageal 

fistule (type B) 0 0 0 
Oesophageal atresia with 

both proximal and distal 

tracheo-oesophageal fistula 


(type D) It 1t 0 
Isolated oesophageal atresia 
(type A) 3 0 0 


H type tracheo-oesophageal 

fistule with no oesophageal 

atresia (type E) 0 0 0 
Total at 5t hi 


*+One >atient had both complex anomalies. 


‘SCHISIS’ Trisomy One or 

syndrome 18 two 
systems 
affected 


>Two Total 
systems No 
affected 


% Affected 
cases 
according 
to type of 
oesophageal 
atresia 


104 50 


73 15 122 
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Table 4 Mortality in patients with cardiovasculae 


anomalies 


Cardiovascular defects 


Ventricular septal defect 

Patent ductus arteriosus 

Tetralogy of Fallot 

Ventricular septal defect, patent ductus 
arteriosus, and pulmonary stenosis 


No of 
patients 


10 
n 
a 


5 


Ventricular septal defect and patent ductus 


arteriosus 

Atrial septal defect, patent ductus 
arteriosus, pulmonary stenosis, and 
atrioventricular canal 

Atrial septal defect 

Pulmonary stenosis 

Total anomalous venous drainage 

Ventricular septal defect, double outlet 
right ventricle, and patent ductus 
arteriosus 

Ventricular septal defect, patent ductus 
arteriosus, and atrial septal defect 

Patent ductus arteriosus, aortopulmonary 
window, and aortic stenosis 

Transposition of great vessels 

Single ventricle, patent ductus arteriosus, 
and pulmonary stenosis 

Hypoplastic heart 

Isolated right sided aortic arch 


Right sided aortic arch and tetralogy of Fallot 


Right sided aortic arch, patent ductus 


arteriosus, ventricular septal defect, and 


pulmonary stenosis 

Isolated coarctation of the aorta 

Coarctation of the aorta and atrial 
septal defect 

Coarctation of the aorta and ventricular 
septal defect 

Double aortic arch 


Total 


*Dextrocardia. 


te Wa? -A 


lw i 


hwo of 
dzaths 


2) (33%) 


Thirty patients had anorectal malformations 
(14% of total cases). Six of 20 (30%) of the infants 
who had oesophageal atresia without tracheo- 
oesophageal fistulas were affected compared with 
23 of 210 (11%) infants with the more common 
type of oesophageal atresia and distal tracheo- 
oesophageal fistulas (table 5). The incidence of the 
various types of anorectal malformations and the 
types of oesophageal atresia are also shown in 
table 5. 


TREATMENT 

Of the 122 patients with oesophageal atresia and 
other anomalies, no operation was carried out in 
eight patients because of the complexity of the 
cardiac malformations or specific syndromes (for 
example, Potter’s or trisomy 18) that were incom- 
patible with survival. Eight infants underwent pre- 
liminary gastrostomies and primary repair was 
delayed in five patients so that their conditions could 
be stabilised preoperatively. Cardiac anomalies 
were managed aggressively by either medical or 
surgical means. The remaining patients (101, 83%) 
underwent primary extrapleural repair of the 
oesophageal defect. The overall survival rate in the . 
122 patients was 70%. 


Discussion 


A total of 122 (48%) of the infants with oesophageal 
atresia had other congenital anomalies, an incidence 
that confirms other large reported series.’~° Early 
failure of midline mesodermal organogenesis result- 
ing in the simultaneous occurrence of multiple 
defects in various organs has been suggested as an 
explanation of this phenomenon.’ 


Table 5 Association between types of anorectal malformation and types of oesophageal atresia 


Type of oesophageal atresia” 


Oesophageal atresia with distal 
tracheo-oesophageal fistula (type C) 
Desophageal atresia with proximal 
tracheo-oesophageal fistula (type B) 
Oesophageal atresia with both proximal 
and distal tracheo-oesophageal 
fistula (type D) 
Isolated oesophageal atresia (type A) 
H type tracheo-oesophageal fistula 
with no oesophageal atresia (type E) 


Total No (%) 


Type of anorectal malformation Total % Anorectal 
No malformations 
High intermediate Low Cloacal with each type 
of oesophageal 
atresia 
11 0 10 2 23 11 
0 0 0 0 0 0 
1 0 0 0 1 14 
2 1 2 1 6 30 
0 0 0 0 0 0 
14 (47) 1 (3) 12 (40) 3 (10) 30 (100) 


The VATER or VACTERL association is the 
most widely known variety of multiple mesodermal 
defects. The tracheo-oesophageal component is 
present in 20-67% of patients with the VATER 
assocrtion,’ 4 and 5-17% of infants with 
oesophageal atresia fulfill the criteria for the 
assochtion.” 3 © Other mesodermal defects apart 
from the VACTERL association may occur and may 
be ccllectively referred to as ‘axial mesodermal 
dysplesia’..© The anomalies associated with 
oesopageal atresia include trisomy 21,° '’ trisomy 
18 (two cases in this series),’ Potter’s syndrome (two 
cases in this series),’* Goldenhar’s syndrome,’ and 
duodenal atresia.” 1° 

Khoury et al? used a birth defects surveillance 
regist-y of 11 366 cases to document the incidence of 
the siz suggested combinations of VATER defects. 
An ircreased incidence of certain specific defects 
occured in 76 patients with VATER—for example, 
oral clefts (n=9), omphalocoeles (n=3) and di- 
aphrazmatic hernias. They therefore questioned 
whetrer the VATER or VACTERL association was 
one example of a wider range of multiple anomalies. 
In the series of Weaver et al'* of 46 infants with 
VATER, five had cleft lips or palates. In our series 
of pa-ients with oesophageal atresia, six had cleft 
lips o- palates and one had an omphalocoele. There 
were also two other cases that could conform with 
the ‘SCHISIS’ association (two or more anomalies 
inclucing either the neural tube defect, or oral cleft, 
or omphalocoele, or diaphragmatic hernia) a 
previously unrecognised association." 

Pagon et al and Valente and Brereton!’ reported 
series of patients with oesophageal atresia and the 
CHARGE association. Weaver et al'* documented 
two patients with both CHARGE and VATER 
assocsations and suggested an association between 
the two. In our series of infants with oesophageal 
atresia, five had the CHARGE association, but only 
one Imad features of the VATER association. 

Infants with oesophageal atresia and other ano- 
malies can be clearly divided into two groups. The 
first group comprises infants with severe anomalies 
generally incompatible with survival—for example, 
trisomy 18, Potters syndrome, and tracheal 
agenesis. In our series there were 10 such infants 
and they all died. In the second group of 112 infants 
mortelity is directly related to the severity of the 
assoc.ated anomalies. Cardiac defects were the most 
common cause of death and despite aggressive 
manazement mortality was high (33%). Greenwood 
and Rosenthal” reported a 79% mortality in 48 
infan-s with associated cardiovascular lesions in a 
series of 278 infants with oesophageal atresia. 
Piekarski and Stephens” reported an increased 
mortelity in infants with oesophageal atresia and 
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anorectal malformations—30% with one anomaly 
and 50% with combined lesions. Even though 
serious anomalies placed the infants into a higher 
risk group according to the criteria of Waterson 
et al! primary repair was considered wherever 
possible. 

Prompt recognition of any associated anomalies 
in patients with oesophageal atresia with or. with- 
out tracheo-oesophageal fistulas is important, es- 
pecially cardiovascular defects as these should be 
treated aggressively. Most of these infants are good 
candidates for surgical correction and the aim of 
treatment should be total correction of the various 
anomalies rather than palliative procedures. 
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Maternal insecurity and failure to thrive in Asian 


ch:ldren 


T R FENTON,* R BHAT,+ A DAVIES,* AND R WEST* 
Departments of * Paediatrics and ¢Child Psychiatry, St George’s Hospital Medical School, London 


SUMMARY Four Asian babies were investigated because they failed to thrive. In all four cases 
the failure to thrive was a result of the mother’s social isolation and inability to communicate, and 
to the father’s refusal to accept that there was a problem in the family. 


Non-organic (emotional) failure to thrive is common 
> in infancy.! * The children may have a characteristic 
watchful posture, but often the only abnormal 
findings are that they ; are underweight for height and 
bone age is retarded.* They may also show retarded 
language development and social adaptive beha- 
viour~ Abnormal social interaction between the 
parerts, and between the parents and their child, 
may also be observed during the interview.? The 
common finding is an inadequate intake of calories,” 
the reasons for which are complex. A small group of 
children simply refuse food® but most have obvious 
family problems. Social deprivation, maternal 
depression, and inadequate parenting skills are 
common contributory factors in the psychopathology 
in these families.° 7 

It Fas been suggested that the child 1 may contribute 
to the disturbed family relationships,° and asubgroup 
of children has been described® who from the age of 
6 moaths actually resist the mother’s attempt to feed 
them theréby exacerbating the mother’s inability to 
hande the child appropriately and leading to a 
separation disorder. We report four Asian children 
who, though similar to this last group, show 
differences caused by cultural and social circum- 
Stances. 


Case reports 


CASE 1 

This zirl was well until she was 3 months old when 
wean ng was attempted. She was initially breast fed, 
and kad been changed uneventfully to formula feed 
when she was 2 months old. When infant foods were 
introduced at the age of 6 months she started 
vomiting and refusing solid food. Despite dietary 
advice her weight gain continued to be poor. When 
she was referred at the age of 1 year there were no 


abnormal physical findings apart from some wasting. 
All investigations including histological examination 
of a jejunal biopsy specimen were normal. 

The family history is summarised in the table. Her 
mother had given birth to an anencephalic infant 
shortly after she arrived in England two years 
earlier, and the patient was conceived within a few 
months of this baby’s death. The family accommoda- 
tion was poor and cramped; the mother spoke little 
English and was socially isolated. Furthermore, at 
weaning the mother had been unable to obtain her 
traditional foods and had relied on strained puddings. 
After psychiatric treatment, the mother was able to 
talk about her isolation and the development of 
social phobia, and acknowledge the family’s grief 
over—and need to mourn—the dead baby. With the 
aid of the social services transfer to more suitable 
accommodation was arranged. The mother gained 
sufficient confidence to talk about her grief, she 
took appropriate dietary advice, and joined English 
classes. This was accompanied by a marked improve- 
ment in the child’s weight gain. 


CASE 2 

This girl breast fed normally until she was 5 months 
old when her mother became unsure of her milk 
supply and the baby refused to accept any other milk 
or solids. She subsequently failed to thrive but no 
cause for this could be found despite extensive 
investigation. She was the first child of the father’s 
second marriage. The mother had been anxious 
about her capacity to bear children because of a 
miscarriage two years previously. The mother, who 
seemed withdrawn and depressed, was socially 
isolated and resentful about the lack of support she 
received from the father. Her anxieties, coupled 
with the patient’s faddiness about food, led to a 
cycle of food refusal and comforting at the breast. 
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Table Family histories 
Case No 
I Z 
Country of origin of parents: Bangladesh Eakistan 
Father: 48 47 
Waiter Eanker 
First wife 
(mother’s sister) 
died of typhoid 
Arrived England 1962 Arrived England 1969 
Mother: 33 k2) 


Housewife (teacher) 
Arrived England 1978 


Housewife 

Arrived England 1983 

Depressed Lepressed 
Mother’s obstetric history: 1973 Boy 1981 Miscarriage 


1975 Miscarriage 


1383 Girl propositus 


3 


Bangladesh 
4l 
Banker 


Divorced first wife after 
her mental breakdown 


Arrived England 1969 
26 

Housewife 

Arrived England 1983 
Depressed 


No previous pregnancies 


4 


Pakistan 
39 
Banker 


Arrived England 1970 
22 

Housewife (teacher) 
Arrived England 1981 
Depressed 

No previous pregnancies 


1976 Miscarriage 

1982 Boy 

1983 Girl anencephalic 
at 34 weeks’ gestation 

1985 Girl propcsitus 

Live in two rooms 
above restaurant 


Social circumstances: Cood 


After repeated home visits by a child psychiatrst the 
mother eventually admitted her feelings of inade- 
quacy as a mother, and the stress of being a second 
wife and stepmother. 

The psychiatrist’s ability to speak in the mozher’s 
native language was a great help, but was even more 
important in setting appropriate tasks with mother 
and child as part of a simple behavioural progremme 
aimed at ensuring mother’s full attention to the child 
at meal times and providing separate periods when 
the mother would take part with the chid in 
activities other than feeding (for example, pHying 
and story telling). This led to a gradual improvement 
in the relationship between mother and child and a 
steady but slow improvement in the child’s weight 
gain over the course of one year. 


CASE 3 

This child progressed normally until the age of 
5 months when, at the first attempt et weaning, he 
started vomiting all solids. He was investizated 
when he was 6 months old for failure to thrive, and 
no cause was found. A period of excluding ows 
milk from his diet made no difference to his 
symptoms, and breast milk continued to be themain 
component of his diet until after he was 9 months 
old. Continuing weight loss prompted a further 
admission to hospital when. he was 18 months old. 
Investigations including histological examination of 
a jejunal biopsy specimen were normal (apart from 
a mild dietary iron deficiency anaemia). With 


1983 Boy propositus 1983 Girl propositus 


Good Good 


previous experience in mind, the family was referred 
to a child psychiatrist. 

The father’s first marriage had ended in divorce. 
The first wife had become depressed after the death 
of their first child at 14 months of congenital heart 
disease. The patient’s mother, who spoke little 
English, had only recently arrived from Bangladesh 
and was socially isolated and depressed. Things 
were made worse by the feeling of inadequacy the 
mother had when she compared herself with her 
flamboyant westernised sister who lived nearby. 

The patient ignored all food put before him and 
tried to make his mother play and tell stories. 
Psychiatric treatment concentrated on allowing his 
mother to explore her feelings about the stresses in 
the perinatal phase and the problems of being a 
second wife, and also understanding her own sibling 
rivalry with her sister. Firm dietary advice and 
support, including the mother making contact with 
other mothers at a local play group, was followed by 
satisfactory weight gain (figure). 


CASE 4 
This boy, who was born at 37 weeks’ gestation and 
was small for gestational age, progressed well at first 
showing good catch up growth on bottle feeding. He 
started vomiting and refusing solid foods at weaning. 
When he was 8 months old full investigation failed 
to show any cause for his failure to thrive. 

Like the other mothers, this patient’s mother had 
arrived in England long after her husband and with 
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Fig1 Growth chart of case 3. The weiehi ereas at the time of psychiatric treatment afie admission to hospital for 


jejuncl biopsy (Bx). 


her lack of English had become isolated and 
depressed (in contrast with Pakistan where she had 
been a teacher with a full social life). Despite this, it 
-took several home visits by a child psychiatrist 
to gain the mother’s confidence. The mother’s 
inexperience and isolation had resulted in punitive 
attempts to force the child to eat. Introduction of a 
- behaviour modification programme, and encouraging 
the mother to talk about her marital dificulties, loss 
of occupation, and social isolation as well as widening 
her social contacts by enrolling the child in a play 
group, resulted in relief of the mother’s depression 
and ihe child gained weight. 


Disc ssion 


These four patients show several similarities. All 
developed pronounced failure to thrive at the time 
of weaning, their weights falling from on or above 
the third centile to well below the third centile. They 
continued to grow appropriately, however, being 
betveen the third and 50th centiles for height. All 
investigations, which included full blood count, 
estimation of urea and electrolyte concentrations; 
clotting studies, liver function tests, estimation of 
immunoglobulin concentrations, midstream urine 


culture, and examination of a jejunal biopsy speci- 
men, were normal. All four mothers experienced 
difficulty with weaning, and breast milk remained 
the mainstay of nutrition during the first year for 
two patients. The lack of advice normally provided 
by the extended family contributed to their probiems; 
this was further compounded by difficulties in 
finding suitable weaning preparations that did not 
contain substances that were unacceptable because 
of their religious beliefs (for example, non-halal - 
meat, animal fat, and rennet that are found in such 
infant foods as lamb and chicken dinners, and 
cheese savouries). Dietary assessment showed that 
all had diets with adequate protein content but they 
were low in calories, vitamin C, and iron. All 
patients had low serum iron concentrations with 
normal iron binding capacity, and three were mildly 
anaemic (haemoglobin concentrations 104-108 g/l). 
None, however, responded to iron. Unlike many 
children who fail to thrive, these patients were 
bright and happy and developing normally, but were 
intensely attached to their mothers. 

The mothers had all lost self confidence. They had 
all recently arrived in England and felt isolated and 
insecure. In two cases, the mother’s previous child 
had died and in one there had been a preceding 
miscarriage. The mother’s poor self image was 
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further worsened by reciprocal interactions between 
her and the baby.” Improvement in the mother’s 
social contacts (and home conditions when poss.ble), 
coupled with intervention by the child psychmtrist 
(who permitted the mothers to discuss their marital 
difficulties and also provided simple behavidural 


treatment) resulted in weight gain by al the, 


patients. This was made easier by the psychiatrist 
being able to communicate with the mothers in. their 
native language, the importance of which im the 

2velopment of psychotherapeutic relationships has 
previously been described.” 

A sense of incompleteness pervades these cases, 
however. Others have noted that the fathers of 
children with emotional failure to thrive are >ften 
either absent or ineffective.* Fathers were present in 
all these families; they were all much older than 
their wives. Two had been married before ard all 
had lived in England for long periods before their 
wives joined them. None really participated in the 
treatment and all denied that there were any 
problems at home. It is likely that these fathers 
contributed substantially to the mothers’ insecurity, 
which lay at the root of the psychiatric disorders in 
these families. 
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Energy and nutrient intakes in cystic fibrosis 


R M BUCHDAHL, C FULLEYLOVE, J L MARCHANT, J O WARNER, AND 
M J BRUETON 


Paedratric Cystic Fibrosis Clinic, Brompton Hospital, London 


SUMMARY ‘The diets of 20 children with cystic fibrosis were analysed for energy and nutrient 
content with simultaneous measurement of energy losses in stools. Median energy intakes were in 
excess of the WHO estimated daily requirements (118-2%) when expressed as MJ/kg/24 hours, 
the excess almost accounted for by energy losses in the stools. When expressed as MJ/24 hours, 
however, median energy intakes were 98-7% of that estimated for normal children of median 
weigit for age. Compared with recently published data for normal school children the fat content 
of the diet was reduced (30-0%) as were intakes of iron and zinc. Children whose whole milk 
intakes were high had the greatest amount of fat and energy in their diets and were able to absorb 
energy in excess of that recommended. We conclude that many children with cystic fibrosis are 
still cn low fat diets and whole milk is the single most useful food for the provision of extra dietary 


fat and energy. 


The t-aditional dietary advice given to families with 
children who have cystic fibrosis has been that they 
should be given diets low in fat in order that 
symp-oms of steatorrhoea secondary to pancreatic 
diseare may be alleviated.' In 1974, however, 
Crozizr and his colleagues in the Toronto cystic 


... fibrosis clinic reported that by increasing dietary fat 


and giving appropriate enzyme treatment, children 
with cystic fibrosis could benefit from the increased 
energy density of the diet. Early studies confirmed 
imprcved growth velocities and showed higher 
circulating blood cholesterol and triglyceride con- 
centrations.” In the late 1970s many of their patients 
had weights and heights comparable with those 
of their normal adolescent counterparts.’ This 
imprcvement in growth and nutritional state is 
associated with an increased survival, recently 
published figures giving a median survival of 30 
years 

In ~he United Kingdom the change to higher fat 
diets aas been slower but in the past three or four 
years as the more effective enteric coated micro- 
spher2 enzyme preparations have become more 
widely available, cystic fibrosis clinics have begun to 
adopt this policy. During 1986 we undertook a 
dietary survey of a group of children with cystic 
fibrosis to find out how far this change had progressed 
and what effect it had had on the nutrient composi- 
tion cf their diet and absorption of energy. 


473 


Subjects and methods 


Twenty three children with cystic fibrosis confirmed 
by sweat iontophoresis were selected at random 
from the cystic fibrosis clinic. These children and 
their families had all received previous advice on 
nutrition that had emphasised the importance of not 
restricting fat. Families were interviewed at each 
outpatient attendance and give a pamphlet detailing 
recommended foods. For the outpatient study all 
the children were in a clinically stable state. Clinical 
assessment included scoring using the Shwachman 
method. Weight and height were measured using 
standard techniques and expressed as standard 
deviation scores (measured value--expected value 
for age divided by the standard deviation of expected 
value).’ 

Expected values and standard deviations for 
normal children were derived from the growth 
tables of Tanner and Whitehouse and of the 
Department of Growth and Development, Hospital 
for Sick Children, Great Ormond Street.® The study 
was approved by the Brompton Hospital ethical 
committee and informed consent was obtained from 
both parents and children. 

Dietary and absorbed energy intakes were 
calculated from seven day prospective records of the 
weights of all food consumed and three day collec- 
tions of faeces. All energy containing foods and 
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Table 1 Clinical data and nutrient intakel24 hours of 20 children with cystic fibrosis 





Case numbers 


ł 2 3 4 
Age (years) 5-3 6-2 8-0 8-6 
Sex (M/F) M F M M 
Weight (kg) 18-3 16-3 21-6 35-0 
Energy intake: 
MJ 7-19 5-01 6-81 11-9 
per kg 0-393 0-307 0-315 0-340 


Percentage energy intake: 
As % of WHO estimated average daily energy requirements: 
Median weight 


for age 95 70 79 137 
Actual weight 
for age’? 102 89 98 106 
Coefficient of 
energy 
absorption 0-85 0-97 0-96 0-88 
Fat (g) 41 45 52 78 
Protein (g) 69 32 43 90 
Carbohydrate (g) 286 177 264 474 
Zinc (mg) 9-1 45 6-1 12-6 
Calcium (mg) 1066 63 673 1547 
Iron (mg) 8-4 3-4 5-5 17-3 
Enzyme preparations: 
None taken No Yes Yes No 
Non-enteric 
coated 
preparation Yes No No No 
Enteric coated 
microsphere 
preparation No No No Yes 


drinks were weighed on Salter electronic scales and 
weights recorded in a diary (after subtracting plate 
waste).? Children who were attending school 
recorded items of food and drink in a separate diary 
from which weights were later estimated. Comp-iance 
and technique were checked on home visits by a 
trained nurse technician. The available energy and 
macronutrient contents of the dietary records were 
calculated using a computerised version of the food 
tables of McCance and Widdowson. From these 
tables the zinc, iron, and calcium intakes were also 
calculated and compared with the recommended 
amounts published by the Department of Eealth 
_ and Social Security (DHSS) (for calcium and iron) 
and the United States National Academy of Sctences 
(Jor zinc).!! ° Energy intakes expressed as either 
MJ/24 hours or MJ/kg/24 hours for children with 
cystic fibrosis were compared with normal values 
derived from the WHO estimated average daily 
energy requirements for normal children on the 
basis of median weight for age and for kilogram of 
body weight.” 

During the seven days of dietary recording, faeces 
were collected for three days using carmine dye 
capsules to mark a 72 hour sample. Three carmine 


5 6 i. 8 9 
8-8 9:5 9-6 10-0 10-4 
M M F F F 
20-7 27-1 28-3 23-0 23-1 
6-91 7-91 9-55 7-89 6°74 
0-334 0-293 0-337 0:343 0-292 
80 88 122 100 75 
104 97 130 132 123 
0-96 0-68 0-86 0-74 0-82 
36 52 92 88 49 
46 92 74 68 49 
305 282 307 278 261 
5-8 14-3 8-9 12-6 7-4 
627 953 1513 809 653 
9-8 13-2 8-4 70 83 
No No No No No 
Yes No Yes No No 
No Yes No Yes Yes 


capsules (300 mg) were swallowed with the evening 
meal, and another three capsules exactly 72 hours 
later. Stools were collected in polythene bags from 
the time of appearance of the dye in the faeces until 
the second appearance of the dye. The bag was kept 
in a sealed plastic container at room temperature 
until the collection was completed. It was then 
delivered to the laboratory and stored at 4°C until 
analysis. The gross energy content of the faeces was 
determined by bomb calorimetry using a ballistic 
bomb calorimeter (Gallenkamp Ltd) after freeze 
drying a sample of the homogenate.'* Homogenisa- 
tion was achieved by suspending the faeces in a 
known volume of water using Stomacher Lab- 
blender (AJ Stewart). 

The coefficient of energy absorption was calculated 
using the formula: 1— (gross energy of faeces divided 
by the gross energy of the diet). Gross energy of the 
diet was calculated from the available energy by 
using the factors 5-65Xg protein, 9-3Xg fat, and 
3-75Xg carbohydrate and fibre.!> Absorbed energy 
was calculated by multiplying energy intake with the 
coefficient of energy absorption. Dietary records 
were completed and faecal collections were success- 
ful in 20 of the 23 children. 


10 C'H 12 I3 14 15 
10-9 14-1 11:2 11-7 12-8 13-3 
F M M F M F 
39-0 29-6 35-0 26-9 26:2 45-7 
8-38 9-73 10-8 10-35 8-15 9-73 
0-215 0-329 0-309 0-385 0-312 0-213 
105 104 115 125 84 110 
91 129 121 180 132 117 
0-97 0-88 0-92 0-83 0-91 0-86 
88 68 106 127 87 75 
68 78 85 97 66 61 
260 372 342 251 309 385 
6-3 12-1 11-3 10-0 9-6 6:7 
429 1286 1405 1851 1055 1018 
Te 15-5 13-4 8-9 15-9 7-7 
Yes No No No No No 
No No No Yes No Yes 
No Yes Yes No Yes Noa 


Data was analysed by the Minitab statistics 
16 
programme.*° Mean values for data were calculated 
(in most cases close to median values). Associations 
between variables were assessed by Spearman’s 
rank and simple product correlation. 


Results 


Dietary records were completed and collections of 
faeces sucessfully carried out in 20 out of the 23 
children (11 boys and nine girls). Their mean age 
was 11:1 years (range 5-3 to 17-3) and their 
Shwachman scores ranged between 57 to 94. Weight 
for age standard deviation scores ranged betweén 
—2-8 to +2-3 with a mean of —0-8. Seventeen out of 
the 20 children were taking enzyme replacements. 
In eight cases microsphere enteric coated prepara- 
tions (either Pancrease or Creon) were used. There 
was no significant association between energy intake 
or absorption, and the type of enzyme replacement 
used. The three children not taking enzyme replace- 
ments had coefficients of energy absorption above 
0-92. 


ENERGY AND NUTRIENT CONTENTS OF DIETS 
On average (SD) total 24 hour energy intakes were 
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16 17 18 19 20 
13-8 13-8 14-5 16-2 17:3 
F M F M M 
31-7 43-3 37-2 65-7 43-7 
8-88 13-32 8-64 10-74 8-00 
0-280 0-307 0-232 0-163 0-183 
100 130 96 92 67 
154 141 132 87 99 
0-81 0-91 0-82 0-78 0-86 
76 133 68 76 > 45 
76 95 71 75 73 
301 424 313 422 324 
9-0 12-3 8-4 9-7 8-0 
676 1587 702 1012 874 
10-4 12-8 11-1 10-9 13-0 
No No No No No 
Yes No Yes Yes Yes 
No Yes No No No 
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Fig1 Energy contributions from fat, protein, and 
carbohydrate as percentage of the total dietary energy intake 
in 20 children with cystic fibrosis compared with normals.’ 
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close to the WHO estimated requirements for 
normal children of median weight for age ((C8:7% 
(20%)). Median (SD) energy intakes expressed/kg 
tody weight/24 hours were on average 118-2 24%) 
above those of normal children. On average =0-0% 
of the total daily dietary energy intake was frcm fat 
(2:25 g/kg), 13-2% (2-21 g/kg) from protein, and 
56-3% (10-63 g/kg) from carbohydrate. The belance 
of macronutrients compared with recently pub ished 
values for normal children is shown in fig 1.” When 
energy losses in the faeces were taken into account 
the mean absorbed energy intake was either &-3% 
of the estimated normal requirement (for children of 
median weight for age) (SD 19-8%), or 101-9% 
(expressed as energy/kg) (SD 20-2%). There were 
significant correlations between absorbed energy 
intakes expressed as percentages of the normal 
estimated amount both for median weight fer age 
(r=0-52, p<0-05) and energy/kg (r=0-56, p<0-05), 
and the proportion of fat in the diet, implying that 
cnildren with a higher proportion of fat in their diets 
ate and absorbed proportionately more energy 


(fig 2). 


ZINC, IRON, AND CALCIUM INTAKES 
Seventeen out of the 20 children had inadequate 
zinc intakes compared with the recommended 
amounts, and 13 out of the 20 had low iron 
intakes.!! Only one child had a calcium intak= less 
than that recommended for age. 


MILK AND DIETARY SUPPLEMENTS 

All 20 children drank whole milk and some also 
drank skimmed or semiskimmed milk. Fourteen 
children drank mainly whole milk, although im five 
cases skimmed milk was also consumed (usually 
with supplements). Six children drank mainly 


skimmed milk, all six also taking whole mäk at. 
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Fiz2 Absorbed energy expressed as a percentage of 
estimated daily energy requirement (energy/Eg), and the 
percentage of the total dietary energy intake from fat. 
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Table 2 Energy and macronutrient contributions from 
different milks and supplements 


Total Mean % daily dietary intake 
No 
Energy Fat Protein Carbo 
hydrate 

Whole milk 20 10-9 182 17-2 5:5 
Skimmed milk 11 3-2 0-3 9-4 4-1 
Total milk 20 12-6 18-7 224 78 
Supplements 7 3-9 0 53 6-9 


times—for example, in coffee or tea. The energy 
and macronutrient contributions to the diet by 
whole milk, skimmed milk, and both combined are 
shown in table 2. For example, whole milk accounted 
for (on average) 10-9% of the daily dietary energy 
intake and 18-2%, 17-22%, and 5-5% of the fat, 
protein, and carbohydrate intakes by weight, 
respectively. 

There were seven children who also took dietary 
supplements (Build-up, n=6; Maxijul, n=1; Polycal, 
n=1; Nesquick, n=1). Their standard deviation 
scores for weights and heights for age were not 
significantly different from those who were not 
taking supplements. The fraction of the total energy 
intake from supplements in the seven children was 
3-9%. This compared with 10-9% from whole milk 
in all 20 children. 


Discussion 


The results of this survey suggest that many children 
with cystic fibrosis are still on low fat diets, but 
overall they seem to maintain energy intakes close 
to the estimated energy requirements for normal 
children. Using the WHO energy requirements 
tables’? it is possible to estimate the daily energy 
needs of a population of children of average 
(median) weight for age. The tables also allow 
adjustment for children of different weights at parti- 
cular ages by listing the energy requirements/kg 
body weight. In this study we have included both 
comparisons because there is no accepted method 
for estimating the true requirements of a group of 
undernourished children with a wasting disease like 
cystic fibrosis. In so far as the energy requirements 
of an individual subject are determined by the active 
tissue mass of that individual, it would perhaps seem 
more reasonable to compare the energy intakes of 
children with cystic fibrosis with those of normal 
children of the same weight—that is by energy/kg. - 
When this is done, many of the children with cystic 
fibrosis have above average energy intakes (mean 


118-2%) lending credence to the traditional 
obser~ation that clinically stable children with cystic 
fibross often have voracious appetites.’ This 
appar=nt increased energy intake presumably reflects 
increased energy demands either through energy 
losses in the stools or as a result of possible 
increased energy expenditure.’” Interestingly, after 
adjusting for energy losses in the stools the absorbed 
energy was close to the average estimated energy 
requirement (mean 101-9%). Because the cost of 
catch up growth for both weight and height in the 
clinicel context of malabsorption and pulmonary 
disease is unknown, however, it could be argued 
that energy requirements for a group of children 
with cystic fibrosis would be better estimated on the 
basis of a group of normal children of median weight 
for age. When this is done the apparent energy 
intakes of the children with cystic fibrosis are less 
than those calculated on the basis of energy/kg 
(mean 98:7%). After faecal energy losses were 
taken. into account many children fell short of the 
estimated energy requirements (mean 89-1%). 

We.found no significant difference in the coeffi- 
cients of energy absorption between children taking 
enzyme replacements as encapsulated microsphere 
preparations and those on other preparations, a 
surprBing finding in view of cross over studies that 
have shown that the recently developed microsphere 
encapsulated preparations significantly reduce 
steatcrrhoea when compared with the older pan- 
creati: preparations.'® It should be appreciated, 
howe ver, that the subjects in the current study were 
unselected and examined cross sectionally. There 
was, perhaps, a tendency for children with less 
steatcrrhoea and malabsorption to remain on the 
older preparations. 

Though fat was often reduced in the children’s 
diets -here were increased fractions of carbohydrate 
and protein: indeed, mean protein intakes (2-21 g/ 
kg/day) were over twice those recommended by 
WHO, not an uncommon finding in other nutritional 
surveys of patients with cystic fibrosis.’ '? The 
assoc ations between the proportions of fat and 
carbchydrate in the diet and energy intake suggest 
that diets with higher fat and lower carbohydrate 
fractions result in improved energy intakes. Fat has 
about twice the energy density (39 kJ/g) compared 
with carbohydrate (17 kJ/g), or protein (23 kJ/g). In 
addit-on, if the goal of nutritional rehabilitation in 
cystic fibrosis is the synthesis of fat stores from 
whick energy can be used at times of infection, thus 
sparing lean body tissue breakdown, then the most 
economical source of this body fat is dietary fat. This 
is because the metabolic cost of converting dietary 
fat to body fat is low compared with that of 
converting carbohydrate or protein, and in the 
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conversion of protein up to 30% of the energy value 
may be lost.” 

Deficiencies of the elements calcium, zinc, and 
iron have in the past been suggested as having a role 
in the pathogenesis of some of the clinical features 
of cystic fibrosis.” In particular, low concentrations 
of iron have been associated with anaemia and low 
concentrations of zinc with failure of growth. Few 
studies, however, have looked at the dietary 
content of these elements. Though Bell et al ° found 
the calcium contents of their diets for cystic fibrosis 
adequate, they noted that some patients had low 
iron concentrations; our study confirms their findings. 
The results should, however, be interpreted with 
caution as iron intakes as low as these have recently 
been measured in apparently healthy British school 
children.’ Difficulties also arise with interpretation 
of the zinc intakes. Recommended intakes for zinc 
do not exist in the United Kingdom, and elsewhere 
in the world they vary widely; the United States!” 
tends to recommend up to twice as much zinc as, for 
example, Canada.” 

The study was not specifically designed to find out 
why children were on low fat diets, but it was our 
impression that in some cases the importance of 
increasing the fat content of the diet had not been 
sufficiently emphasised by medical staff or dietitians. 
Many families were eating what they regarded as 
normal diets, which included a variety of foods with 
reduced fat contents—in particular skimmed milk 
products. In the last few years such families have 
become more aware of the need to reduce fat in 
their diets to lessen the risks of atherogenesis. 

We found that the children who had the highest 
fat and energy intakes were those taking more milk, 
in particular more whole milk. Those children who 
consumed mainly skimmed milk derived less nutri- 
tional benefit from this constituent of their diet 
(table 2). This is hardly surprising when the nutri- 
tional compositions of whole and skimmed milk are 
compared (whole milk energy/100 g—272 kJ; energy 
proportions——fat 52:6%, protein 20-3%, and carbo- 
hydrate 27-1%; skimmed milk energy/100 g: 138 kJ; 
energy proportions—fat 2°7%, protein 41:2%, and ' 
carbohydrate 56:8%). 

In some cases milk was taken with a dietary 
supplement but the nutritional contribution from 
the supplements themselves was low. Examination 
of the dietary records showed that in most cases the 
supplements were taken irregularly. Nutritional 
intervention studies have suggested that dietary ` 
supplements can improve energy intakes.” The 
object of the present study, however, was not to test 
the value of such supplements but merely to survey 
their use and contribution to the diets of a random 
sample of children attending the cystic fibrosis 
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clinic. To this extent we did not find them especially 
beneficial. We believe that whole milk has more to 


cffer in terms of nutritional benefit, and perhaps ° 


more time should be spent in clinics emphasising the 
importance of whole milk in the diet instead of 
prescribing dietary supplements that can be expen- 
sive and are less readily available. 


RM Buchdahl and JL Marchant were supported by grants from the 
CF Research Trust. 
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Growth and very low birth weight 


W H KITCHEN,*+t G W FORD,* AND L W DOYLE* 


* Departments of Obstetrics and Gynaecology and tPaediatrics, University of Melbourne, Australia 


SUMMARY Information on the likelihood of catch up growth in poorly grown very low 
birthweight children is sparse. The centiles for weight, height, and head circumference were 
recorded at both 2 and 5 years of age for 135 very low birthweight children and 42 normal 
birthweight children. At both ages significantly more children of very low birth weight were 
under the 10th centile for weight and height. Children of birth weight under 1000 g were more 
often under the 10th centile for weight at 5 years compared with those of birth weight 1000- 
1500 g. Mean incremental weight gain between 2 and 5 years was significantly less for very low 
birthweight children. Mean increment in weight from 2 to 5 years was less for very low 
birthweight children who had been under the 10th centile for weight at 2 years; children who had 
been under the 10th centile for height also had lower mean height increments. The growth 
centiles achieved by 2 years of age were useful predictors of poor growth at 5 years, with perinatal 
data of marginal importance. Only six of 43 (14%) children with a weight at 5 years of age under 
the 10th centile were small for gestational age at birth. Very low birthweight children who had a 
weight or height under the 10th centile at 2 years of age usually remained in this category at 5 


years with no evidence of catch up growth. 


In early childhood, many very low birthweight 
survivors (birth weight under 1501 g) are reported to 
grow poorly.! * Parents of such children often ask 
whether catch up growth will occur but there is little 
information available on this subject for children 
born in the era of sophisticated neonatal intensive 
care. 

To assist in counselling parents of poorly growing 
children of very low birth weight, we assessed the 
physical growth of a cohort of these children and a 
comparison group of normal birthweight children 
when aged 2 years and again at 5 years. The growth 
centile attained and incremental growth over this 
period were examined for evidence of catch up 
growth; we also looked for possible early predictors 
of poor growth at 5 years of age. 


Patients and methods 


The cohort of very low birthweight children com- 
prised 154 consecutive survivors of birth weight 
under 1501 g born in The Royal Women’s Hospital, 
Melbourne between 1 October 1980 and 31 March 
1982. Anthropometric data were available at both 2 
and 5 years for 135 children (87%), but for one of 
these children the height at 2 years was not 
available. Of the 19 children not included in the 


study, two were too disabled to measure weight and 
height accurately, six were untraced or the parents 
refused assessment, and 11 had growth data at 2 or 5 
years only. The mean birth weight of children was 
1183 g and mean gestational age was 29-3 weeks. 
Very low birthweight children with paired growth 
data were seen at the mean ages of 2:2 and 5-2 years, 
corrected for prematurity. 

Sixty children of normal birth weight (birth weight 
over 2500 g) were selected for longitudinal study in a 
quasirandom fashion, using the terminal digits of the 
mother’s unit record number. These normal birth- 
weight children were born in the same hospital 
during the same years as the very low birthweight 
children. Growth data were available for 42 (70%) 
children at mean ages of 2:0 years and 5-1 years. 
One child of normal birth weight was too disabled to 
measure accurately, two had growth data at one age 
only, and 15 were untraced or the assessment was 
refused. 

Weight, standing height, and occipitofrontal head 
circumference were measured in a standard fashion.” 
Centile positions for weight and height were derived 
from standards for an urban multiracial Australian 
community.* ° Centiles for head circumference were 
obtained from the composite charts of Nellhaus.® 
The increments in weight, height, and head circum- 
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ference between the ages of 2 and 5 were computed.’ 
Because the interval between assessments wes not 
exactly three years in every child, the incremeats in 
growth between 2 and 5 years of age were divided by 
the: time between assessments to calculate the 
average annual growth increment. 

Data were analysed by computer using S°SSX 
package programs. Differences in proportions were 
analysed by corrected x° tests; differences in nor- 
mally distributed continuous data were compared by 
t tests. To compare data not normally distributed, 
Mann-Whitney U tests were used. McNemar tests 
were used to determine whether significant propor- 
tions of children changed from 2 to 5 years re_ative 
to the 10th centile for growth. Discriminant analysis 
was used to obtain predictors of growth measure- 
ments under the 10th centile at 5 years of age. In the 
three discriminant analyses the dichotomous depen- 
dent variables were weight, height, and head cir- 
cumference at 5 years, respectively above or telow 
the 10th centile. Perinatal independent variables 
included growth centiles at birth, birth weight, 
gestational age, use of mechanical ventiletion, 
necrotising enterocolitis, recurrent apnoea, duration 
of ventilation and of oxygen treatment, bronmcho- 
pulmonary dysplasia, day of lowest postnatal 
weight, social status, duration of maternal education, 
and immigrant status. Mothers were designated as 
immigrants if they were born in a country where 
English was not the first language. The additonal 
independent variables available at 2 years ol age 
included growth centiles at 2 years, the number of 
days of hospital readmission, number of hospital 
_readmissions, and number of episodes of wheezing. 

A p value less than 0-05 on any statistical test was 
regarded as significant. 


Results 


Table 1 shows the number of children with size 


indices below the 10th centile. There were signifi- 
cantly more children of very low birth weight with 
weights and heights under the 10th centile at both 2 
and 5 years but not for head circumference. For 
these children the proportion with a head circumfer- 
ence under the 10th centile increased significantly 
from 2 to 5 years (p=0-0002); over this period, 
children of birth weight 1000-1500 g deteriorated 
significantly (p=0-008) with a similar-but non- 
significant trend for those of birth weight under 
1000 g. A significant deterioration in head growth 
was not observed in the normal birthweight 
children; the proportions relative to the 10th centile 
did not change significantly for any other growth 
measurement between 2 and 5 years, either for the 
children of normal or very low birth weight. 

Significantly more children of birth weight under 
1000 g were below the 10th centile for weight and 
height at 2 years compared with children of birth 
weight 1000 to 1500 g; however, this difference 
persisted at 5 years only for weight. 

Using the 3rd centile as a more stringent criterion 
for poor growth, at 5 years of age 27 out of 135 
(20%) of the very low birthweight children were 
below this point for weight, 14 out of 135 (10%) for 
height, and 11 out of 135 (8%) for head circumfer- 
ence; 12 out of 135 (9%) of the very low birthweight 
children were under the 3rd centile for both weight 
and height. No child of normal birth weight was 
under the 3rd centile for any of these measurements. 

We next investigated the centile ranking, rather 
than the percentage of children under the 10th 
centile (as was shown in table 1); children in both 
groups were compared using Mann-Whitney U 
tests. The very low birthweight children had signifi- 
cantly lower centiles for weight at 2 years (z=—5-90, 
p<0-0001), and at 5 years (z=—4-69, p<0-0001), 
for height at 2 years (z=—5-44, p<0-0001) and at 5 
years (z=—3-57, p=0-004), but for head circum- 
ference only at 5 years (z=—2-85, p=0-004). 


Table 1 No (%) of children with size indices under the 10th centile at 2 and 5 years of age 


Group Weight Height Head circumference 
2 years 5 years 2 years 5 years 2 years 5 years 
Normal birth weight (n=42) (1 2 (5) 0 2 (5) 0 3 (7) 
Very low birth weight (n=135) 35 (26) 43 (32) 34 (25)* 31 (23) 4 (3) 17 (13) 
p=0-005t p=0-009} =0-0077 p=0-02t NS NS 
Very low birth weight: 
Birth weight 500-999 g (n=28) ` 1€ (57) 16 (57) 13 (46) 9 (32) 0 5 (18) 
Birth weight 1000-1500 g (n=107) 15 (18) 27 (25) 21 (20)* 22 (21) 4 (4) 12 (11) 
p=0-001+ p=0-003t p=0-008} NS NS NS 


*No height at 2 years for one child, birth weight >1000 g, normal height at 5. 
tNormal birth weight compared with very low birthweight children. 
. tInfants of birth weight 500 to 999 g compared with those of birth weight 1000 to 1500 g. 


The mean incremental growth between the assess- 
ments at 2 and 5 years of age is shown in table 2. 
Increments in weight were significantly less in 
children of very low birth weight compared with 
those of normal birth weight, but were similar for 
height and head circumference, indicating no evi- 
dence of catch up in height or head growth and a 
significant deterioration in weight gain. Children of 
birth weight under 1000 g had similar growth 
increments compared with those of birth weight 
1000 to 1500 g (table 2). Those children of very low 
birth weight who had weighed under the 10th centile 
at 2 years had significantly lower weight increments 
compared with the remainder; those who had been 
under the 10th centile for height at 2 years had 
significantly lower height increments (table 2). 

Possible predictors of growth that was under the 
10th centile at 5 years of age were determined using 
discriminant analyses. The corresponding growth 
centile achieved by 2 years was the most important 
clinical and statistical predictor; a few perinatal 
variables and one health variable accounted for a 
small percentage of the variance, which was of 
statistical rather than clinical significance. Predictors 
of a5 year weight under the 10th centile were weight 
centile at 2 years (29-2% of variance, p=0-0001), 
birthweight centile (2:3% additional variance, 
p=0:007), immigrant status (2-4% additional 
variance, p=0-02), and the use of mechanical 
ventilation (2-9% additional variance, p=0-007). 
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For 5 year old height under the 10th centile, 
predictors were the 2 year height centile (19-3% of 
variance, p=0-001) and immigrant status (2-4% 
additional variance, p=0-025). For the 5 year head 
circumference under the 10th centile, significant 
predictors were head centile at 2 years (28-3% of 
variance, p=0-0001) and the number of wheezing 
episodes in the first 2 years of life (2-6% additional 
variance, p=0-021). 

Only six out of 43 (14%) children with a weight at 
5 years under the 10th centile were also under the 
10th centile for birth weight. There were 12 children 
who had birth weights under the 10th centile and by 
5 years six remained in this category, four had grown 
normally, and two were untraced. 


Discussion 


Children of very low birth weight, judged by the 
centile attained in early childhood, have been 
reported to grow poorly in weight and height, with 
fewer problems with head growth.'! * Those of 
birth weight under 1000 g are even more likely to 
grow poorly in weight and height. '4 These re- 
ports, however, do not provide the data on in- 
cremental growth or growth velocity that are needed 
to assess whether poorly growing survivors of very 
low birth weight catch up in later childhood. 

In our study, very low birthweight children at 2 
and 5 years of age were significantly lighter and 


Table 2 Mean annual growth increments between 2 and 5 years 


Group Mean (SD) weight Mean (SD) height Mean (SD) head 
(kg/year) (cmlyear) circumference (cm/year) 
Normal birth weight (n=42) 2°29 (0-84) 7-58 (1-21) 0-70 (0-33) 
Very low birth weight (n=134) 2°00 (0-67) 7:55 (1:02) 0-69 (0-23) 
=2-02 
p==0-048 NS NS 
Very iow birth weight: 
Birth weight <1000 g (n=28) 1-97 (0-74) 7-64 (0-96) 0-73 (0-23) 
Birth weight 1000-1500 g (n=106) 2:02 (0-66) 7-52 (1-04) 0-68 (0-22) 
NS NS NS 
Very low birth weight: 
Weight <10th centile at 
2 years (n=35) 1-75 (0-49) 
Weight >10th centile at 
2 years (n=100) 2:09 (0-70) 
t=—2-56 
p=0-012 
Height <10th centile at 2 years (n=34) 7-13 (0-62) 
Height >10th centile at 2 years (n=100) 7-68 (1-09) 
t=—2-96 
p=0-007 


Head circumference <10th centile at 
2 years (n=4) 


Insufficient for analysis 
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shorter than their normal birthweight concrols. 
Moreover, compared with our own normal birth- 
weight population, standards for a multizacial 
Australian urban population,* and the charts of 
Tanner et al,? those under the 10th and 3rd ceatiles 
for weight and height were substantially over 
represented. Children of birth weight under 1900 g 
were significantly lighter at 5 years compared. with 
those of birth-weight 1000 to 1500 g. 

There was no convincing evidence of catch up 
growth for very low birthweight children betwzen 2 
and 5 years. Parents of these children whe are 
growing poorly at 2 years may ask for reassu-ance 
that catch up growth will occur; rather than provide 
this reassurance, our data show that weight or beight 
increments between 2 and 5 years are likely to 
remain below average, perpetuating poor growth. 

We previously reported that very low birthweight 
children, born in the era when mechanical ventila- 
tion was not utilised and when survival prospects 
were lower (1966-70), attained near normal growth 
centiles at 14 years of age. These children are not 
comparable with survivors of the intensive care era; 
consequently, the current cohort should be followed 
up to determine what changes in growth >ccur 
during puberty. 

Significantly more children of very low birth 
weight had a head circumference under the 10th 
centile at 5 years compared with 2 years. We 
speculate that the decrease in centiles of these 
children may relate to their skulls assuming a less 
dolicocephalic shape from 2 to 5 years and ar= not 
necessarily a reflection of decreased brain growth. 

Being under the 10th centile for any of the three 
size indices at 5 years was not dominantly deter- 
mined by being under the 10th centile for that ndex 
at birth. The 43 children with weights under the 10th 
centile at 5 years included only six who were small 
for gestational age at birth. The centile attained for 
weight at 2 years was the predominant ‘predictor’ of 
poor weight gain over the next three years, with 
other factors of only marginal clinica: importance. 

With the increasing availability of synchetic 
growth hormone, it is likely that this treatmert will 
be evaluated in children who do not have demon- 
strable growth hormone deficiency. Our 3tudy 
indicates that, without intervention, children oZ very 
low birth weight who are small at 2 years will 
generally remain so at 5 years. If a trial of growth 
hormone is contemplated these children provide a 
readily indentified risk group for poor growth: they 
can usually be identified by 2 years of age anc they 


are unlikely to exhibit spontaneous catch up in 
weight or height over the next three years. 


The work was supported in part by the National Health and 
Medical Research Council and the Royal Women’s Hospital— 
3AW Clinica] Research Foundation. 
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Weight and age at menarche 
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SUMMARY In the National Child Development Study (1958 cohort) information on their age at 
menarche and their weights and heights measured at 7, 11, and 16 years was available for 4427 
girls. The distribution of age at menarche was not influenced by social class. Weight adjusted for 
height did not play an important part in the timing of sexual maturation of the girls in the study. 
Relative weight (weight expressed as a percentage of standard weight) at the ages of 7 and 11 
years explained only 3-2%, and 4-9%, respectively of the variation in age at menarche, and 
changes in relative weight between these two ages accounted for 2%. Girls with early menarche 
were more likely to be overweight at ages 7, 11, and 16 years than those with late menarche, 
although early menarche was also reported by girls who were underweight or of average weight. 
These findings support the hypothesis that in well nourished populations the relation between 
menarche and body size is largely regulated by genetic factors and that nutrition is less important. 


Studies in experimental animals have suggested that 
nutrition has an important effect on sexual develop- 
ment.1? In humans, however, such evidence is 
mainly circumstantial. Epidemiological and clinical 
studies show that pubertal development is delayed 
in undernourished populations? and in malnourished 
children,* * and that early puberty is associated with 
overweight.° 

In girls, menarche is an indicator of pubertal 
timing but the mechanism that controls the onset of 
puberty and triggers menarche is not known. It has 
been suggested that early menarche in obese girls 
may be due to overweight resulting from over- 
eating. ’ Some studies do not support this hypo- 
thesis, however, and the association between over- 
weight and menarche remains unclear.® 

Using data derived from the National Child 
Development Study,’ we describe the association 
between age at menarche and relative weight 
(weight adjusted for height) and estimate the 
incidence of early menarche in girls who were 
overweight and underweight at 7 and 11 years of 
age. As the data are longitudinal it was also possible 
to relate age at menarche to birth weight and 
to changes in relative weight between the ages of 
7 and 11 years. The hypothesis? that nutrition 
plays a leading role in the timing of the men- 
arche is discussed in the light of the findings of the 
study. 
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Method 


The National Child Development Study (NCDS) is 
a longitudinal follow up study of all children in 
England, Scotland, and Wales who were born in one 
week in March 1958. The original cohort of nearly 
17 000 was studied at birth and again at the ages of 
7, 11, and 16 years. Information on health, educa- 
tion, family, and socioeconomic class was collected 
at each follow up visit. 

At the medical examination when they were 16 
years old, girls were asked at what age they had first 
menstruated. Of those who responded, 4427 had 
had their weight and height measured when they 
were 16, 3653 when they were 7, and 3675 when they 
were 11 years old. Complete information on age at 
menarche and weight and height at 7, 11, and 16 
years of age was available for 3018 girls. The 
analysis of response rates and the assessment of 
expected weight for height have been previously 
described.'! Relative weight, which is observed 
weight expressed as a percentage of the weight 
expected from a regression of log weight on log 
height, was calculated for each girl at each age. This 
assumes that expected weight=c(height)?, where c 
and p are constants. Overweight was defined as 
weight that exceeded the expected weight by 20% 
(relative weight more than 120). In the previous 
study of prevalence of overweight!) children from 
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multiple births, illegitimate births, and immizrants 
were excluded, but in the current analysis the whole 
cohort was included. 

The validity of recalled data about age at men- 
arche was assessed by comparison with data from a 
study of growth in girls born in 1962 in Newcastle 
upon Tyne who were examined at half yearly 
intervals between the ages of 9 and 17 years.” These 
girls recorded the date of their first menstruation on 
é calendar. The cumulative frequency of ge at 
menarche in both cohorts was compared up <o the 
gge of 16 years. Slightly more girls had earlier 
menarche in the NCDS than in the Newcastle study 
but the difference was not significant (Kolgorov- 


‘Table 1 Age at menarche in the National Child 
Development Study (n=4427) and the Newcastle upon Tyne 
study (n=699) 


Age at National Child Newcastle upon Tyge study 
menarch Development Study (cumulative %) 

(years) (cumulative %) 

—11 a2 1-7 

= 15-4 11-2 

—13 34-4 38-8 

~14 73-1 71-1 

—15 92-7 92-4 

—16 97.7 98-9 


Smirnov two tailed test p>0-1) (table 1). Compari- 
son after this age was not possible because 94 giris in 
the NCDS had not yet menstruated at the time of 
the interview, which took place shortly after their- 
16th birthday. The Newcastle upon Tyne survey 
continued up to the age of 17 years and the age at 
menarche was known for all the girls. 


Results 


AGE AT MENARCHE AND SOCIAL CLASS 

Social class had no significant effect on the distribu- 
tion of age at menarche among the girls in the 
NCDS. 


AGE AT MENARCHE AND RELATIVE WEIGHT 

The relative weight distribution at 7, 11, and 16 
years of age for each age at menarche is shown in 
table 2. To preserve the largest possible numbers in 
the marginal groups the data presented are cross- 
sectional and numbers vary among age groups. The 
numbers included at the age of 16 were larger than 
at younger ages because information on both age at 
menarche, and height and weight, were obtained at 
this examination. A larger proportion of.girls with 
early menarche were heavier for their height at all 
ages than those with late menarche. The distribution 
of relative weight for each age at menarche followed 
a similar pattern at the ages of 7, 11, and 16 years. 


Table 2 Menarche and relative weight distribution at ages 7, 11, and 16 years 


Age at Age at No of 
menarche measurement girls 
(years) (years) 
<11: 7 79 
11 76 
16 97 
I: 7 478 
11 478 
16 585 
12: 7 903 
11 898 
16 1066 
13: 7 1244 
11 1245 
16 1494 
14: 7 695 
11 722 
16 864 
>14: 7 180 
11 181 
16 277 
Mot yet reached menarche: 7 74 
li 75 
16 94 


Relative weight (%) 


<100% 101-120 >120 
29 53 18 
31 49 20 
30 52 18 
46 44 10 
40 45 15 
36 49 16 
51 43 6 
54 34 12 
46 44 11 
58 38 5 
60 33 8 
56 38 7 
64 33 3 
68 24 6 
66 30 5 
71 26 3 
73 24 3 
78 20 2 
72 27 1 
76 21 3 
93 7 0 


` BIRTH WEIGHT, RELATIVE WEIGHT AT 7 YEARS, AND 

AGE AT MENARCHE 

- Birth weight and menarche were not related. The 
relation between birth weight, relative weight at the 
age o- 7, and age at menarche was complex (table 
3). Relative weight above average (over 100) was 
found in a greater proportion of girls with birth 
weigh: above the 90th centile (58%) than below the 
10th centile (33%). Within each birth weight group 
relative weight over 100 was more common among 
girls with early menarche than those with late 
menarche. 


CHANGES IN RELATIVE WEIGHT BETWEEN THE AGES OF 7 
AND 1 YEARS, AND THE AGE AT MENARCHE 

The ssociation between the age at menarche and 
changes in relative weight during the period preced- 
ing the onset of menstruation (7-11 years) was 
weak. In 106 girls whose relative weight remained 
above 120, 36 (34%) reported menarche before the 
age cf 12 and similar early menarche was also 
repor-ed by 13 (22%) of 60 girls whose relative 
weight was reduced from above 120 to below 120; 
this Gifference was not significant (p<0-1>0-05). 
Likewise the difference in the proportion of girls 
with early menarche (17 of 267, 6%) who remained 
underweight (relative weight less than 90) and those 
whose relative weight increased from below 90 to 
above 90 (18 of 170, 11%) was not significant 
(p>0 1). For the whole NCDS population the 
propcrtion of variance explained by changes in 
relative weight between 7—11 years was 2% and was 
signifcant (p<0-0005). 


VARIATION IN AGE AT MENARCHE EXPLAINED BY 
WEIGET, HEIGHT, AND RELATIVE WEIGHT 

Weight (not corrected for height) at the ages of 7 
and 11 years explained 6-5% and 18%, respectively, 
of the total variance in the age of menarche, 


Table 3 Association between relative weight at age 7, 
birth veight, and age at menarche 


Total Birth % With relative weight above average at 

No of weight 7 years old by age at menarche (years) 

subject: centiles >. 
Total <12 12 13 214 
% 

267 <10 33 52 28 31 34 

432 10-24 43 57 47 40 34 

835 2549 42 49 48 38 33 

753 50-74 44 64 49 42 31 

481 75-89 46 64 51 42 39 

313 >90 58 64 63 57 46 


Thirty >ne girls with gestational ages below 30 and above 44 weeks 
have teen excluded. 
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Table 4 Percentage variation in age of menarche explained 
by relative weight, weight, and height 





Age Relative Weight Height 
(years) weight 

7 3-2 6-5 3-5 
1i 4-9 18-0 15-1 
Change between 

the ages of 7 and 11 2-0 13-1 


All differences are significant (¢<0-0005). 


whereas weight changes between the ages of 7 and 
11 years explained 13%. The proportion of variance 
explained by relative weight, however, was smaller 
than that explained by weight or height indepen- 
dently (table 4). This difference can also be illus- 
trated by correlation coefficients between age at 
menarche and weight, height and relative weight, 
which were —0-25, —0-19, and —0-18 at the ages of 7 
years, and —0-43, —0-39, and —0-22 at the age of 11 
years. These findings reflect the fact that—during 
growth—height and weight continue to increase, but 
relative weight may increase, decrease, or remain 
the same. 


Discussion 


In our study the association of early menarche and 
increased weight for height begins well before the 
onset of puberty, and persists into late adolescence. 
This is consistent with recently published results 
from a longitudinal study of 78 boys, which 
showed that those who matured early were already 
heavier at 6 months of age. Studies reviewed by 
Tanner also suggested that early puberty was 
associated with increased body size throughout 
childhood. 

We have found that 18% of girls with menarche 
before the age of 11 years were overweight at the 
age of 7, but only 3% of those with menarche after 
the age of 14. Wolff attributed advanced sexual 
maturation in overweight girls to the influence of 
excessive energy intake on growth.° Frisch proposed 
that the onset of menstruation was dependent on 
attainment of a critical body weight for height that 
represents a critical composition of relative fatness, 
and that menarche occurs early in obese girls 
because they achieve this critical relative weight at 
an earlier age.’ Her hypothesis (although widely 
publicised) has not been supported by the results of 
other studies.’ !” Garn and Bailey analysed data 
from 550 mother/daughter pairs and showed that the 
correlation coefficient between the mothers’ fatness 
and menarche was —0-11 and the daughters’ fatness 
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and menarche was —0-14; the correlation between 
mothers’ and daughters’ menarche was 0-25, and 
after correction for fatness was 0-23.18 They con- 
cluded that the degree of fatness in girls had little 
effect on the association between the mothers’ and 
daughters’ ages of menarche. 

Although early menarche was more common in 
overweight girls in this study, it also occurzed in 
those who were underweight or whose relative 
weight declined between 7 and 11 years of age. 
Relative weight at the ages of 7 and 11 years 
explained only 3-2 and 4-9% of the variation in age 
at menarche, and changes in relative weigait be- 
tween these two ages accounted for 2%. These 
findings indicate that weight for height did nct play 
an important part in the timing of sexual maturation. 
The weak association between relative weight and 
age at menarche makes it unlikely that nutrition had 
a decisive influence on the timing of menarche. If 
nutritional factors do have any effect on the -iming 
of puberty they seem more likely to be important 
before the age of 7 when the association between 
relative weight and menarche is established. Liestol, 
who studied secular changes in the age at menarche, 
also considered that the influence of environrrent in 
the first years of life was the most important 2°? 

Information on diet was not collected in our study 
but Mills ef al in the United States foumd no 
correlation between pubertal status in 14 year old 
boys and their intake of calories, protein, and other 
nutrients, and diet recorded every three year: from 
birth failed to explain increased weight in those who 
matured early." He suggested that there mav be a 
factor present in early life that mediates growh and 
the onset of puberty, and that the association 
between the timing of puberty and body size may be 
controlled by genetic influence. The influence of 
heredity on the early origin of obesity in girls with 
early menarche needs to be assessed in a more 
detailed study. Our finding that relative weizht at 
the age of 7 years was associated with birth weight 
and age at menarche, and that birth weigkt and 
menarche were not, needs further clarification. 

The relative importance of environmental and 
genetic factors varies among populations. The de- 
laying effect of malnutrition and poverty on sexual 
maturation has been observed in many deve_oping 
countries.? In industrialised societies the age at 
menarche has decreased over the past 100 yea-s and 
this trend has been attributed mainly to improve- 
ments in health and nutrition.” There is evidence 
that this trend is not continuing in some European 
countries, including Great Britain.* The child-en in 
cur study were born in 1958 and grew up ducing a 
time of economic prosperity when there was an 
adequate national food supply. This may explain 


why the distribution of age at menarche was not 
influenced by social class and that nutritional factors 
were not decisive for the timing of menarche. 
Marshall proposed that if ‘environment provides 
requirements for good nutrition and health the 
variability of the menarcheal age within the popula- 
tion may be mainly due to genetic factors.’*! The 
findings from NCDS are consistent with this hypo- 
thesis. 


We thank the staff of the National Children’s Bureau for their help, 
Dr T Ades for statistical advice, and Professor June K Lloyd for her 
helpful comments. 
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Outcome of neonatal necrotising enterocolitis: 
results of the BAPM/CDSC surveillance study, 
1981-84 
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SUMMARY Neonatologists in 100 special care baby units in the United Kingdom and Ireland 
collaborated in a four year surveil:ance study of neonatal necrotising enterocolitis. The average 
overall annual reporting rate of necrotising enterocolitis for infants in England and Wales was 
0-3/1000 live births, but ranged from 9-5/1D00 live births in infants weighing less than 1000 g at 
birth to 0-2/1000 live births in infants weigaing 2500 g or more. There were more deaths among 
girls, infants who weighed less than 1500 g at birth, those whose bleeding was abnormal or who 
had low peripheral platelet counts, infarcts with Gram negative bacteraemia, and very low 
birthweight infants who developed it durinz the first few days of life. In both boys and girls, and 


in all birthweight groups, operation was associated with increased mortality. 


National surveillance of necrotising enterocolitis 
was set up by the British Association of Perimatal 
Medicine (BAPM) and the PHLS Communicable 
Disease Surveillance Centre (CDSC) in 1980. The 
objectives were to describe the clinical features of 
necrotising enterocolitis, to monitor tts pattera of 
occurrence, and to study factors associated with 
mortality. A pilot study of a clinical reporting 
scheme began in July 1980, and the defin tive 
scheme began in July 1981 and ended in July 1384. 
The main findings of the first two years of the s-udy 
were that outbreaks of necrotising enterocclitis 
occurred in six neonatal units, there was an inverse 
relationship between birth weight and age at orset, 
and there were more deaths among girls.1 We 10w 
report the final results of the project. 


Method of evaluation 


Neonatologists who were members or the BAPM 
working in 100 neonatal units were asked to report 
all cases of necrotising enterocolitis diagnosed in 
their units to the CDSC using forms that requested 
data on main clinical features, date of birth, sex, 
birth weight, gestational age, date of onset of 
symptoms of necrotising enterocolitis, outcome, 
evidence of infection, and findings at operation or 
necropsy, or both. Criteria for reporting necrotizing 
enterocolitis were the presence of at least twc of 
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the four following features: abdominal distension; 
blood in the faeces; hypotonia, lethargy or apnoeic 
episodes; and pneumatosis cystoides intestinalis. 
Cases were considered confirmed if they had either 
pneumatosis cystoides intestinalis, gas in the portal 
venous system or free air in the abdomen on 
abdominal radiograph, or histological evidence of 
necrotising enterocolitis. 

From July 1981 to December 1982 cases from 60 
units were reported. Neonatologists in the remain- 
ing 40 units were sent a questionnaire to ascertain if 
any cases of necrotising enterocolitis had been 
diagnosed; 23 (58%) replied and in 20 (87%) of 
these cases of necrotising enterocolitis had been 
diagnosed but not reported. After the questionnaire 
had been sent, reports were received from 15 of the 
40 units until July 1984 including seven units that 
had not replied to the questionnaire. 

Infants below the 10th centile for distribution of 
birth weight for gestational age were identified using 
published centile charts.? Data on live births were 
obtained from the Office of Population Censuses 
and Surveys.’ Statistical comparisons were by 2 
with Yates’s correction and Fisher’s exact test. 


Results 


Reports of 240 confirmed, and 158 unconfirmed, 
cases of necrotising enterocolitis were received. In 


219 confirmed cases (91%), pneumatosis cystoides 
intestinalis was present. Of the remaining 21 con- 
firmed cases, seven were confirmed on histological 
examination and 14 others were reported to have 
intestinal perforations or gas in the portal vein. Of 
the 1£8 unconfirmed cases, 97 had visible blood in 
the faeces (61%), and 24 (15%) had occult blood 
toset er with either abdominal distension or systemic 
signs, or both. Only 20 (13%) were diagnosed only 
by the presence of abdominal distension and systemic 
signs. 
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BIRTH WEIGHT AND GESTATIONAL AGE 

The distribution according to birth weight and 
gestational age of confirmed and unconfirmed cases 
is shown in tables 1 and 2. The birthweight distri- 
bution of all infants born in England and Wales in 
1982 is shown in table 3 for comparison. Incomplete- 
ness of reporting does not permit the calculation of 
the incidence of necrotising enterocolitis, but the 
average yearly birthweight specific reporting rates 
give an indication of the relative incidence of 
necrotising enterocolitis within birthweight groups. 


Table 1 Deaths among confirmed and suspected cases by birth weight 


Birth weight Confirmed cases 


(g) 
Total No of Outcome 
No deaths (%) unknown 
<750 10 4 (40) 0 
750-99¢ 36 15 (42) 0 
1000-1249 42 14 (33) 0 
1250-1299 34 15 (44) 1 
1500-1999 38 5 (13) 1 
2000-2299 25 3 (12) 3 
22500 45 4 (9) 2 
Not known 3 2 (67) 0 
Toral: 
<150) 122 48 (39) 1 
2150) 108 12 (11) 6 
All cases 233 62 (26) 7 


Unconfirmed cases 


Table 2 Deaths among confirmed and suspected cases by gestational age 


Gestaticnal age Confirmed cases 


(weeks) 
Total No of Outcome 
No deaths (%) unknown 

28 59 21 (36) 0 

29-30 40 17 (42) 2 

31-32 46 12 (26) 0 

33-36 4} 6 (15) 3 

237 40 3 (8) 2 

Not known 7 3 (43) 0 

Total 233 62 (27) 7 


Total No of Outcome 
No deaths (%) unknown 
9 3 (33) 0 
26 3 (12) 0 
27 2 (7) 0 
17 1 (6) 0 
32 i (3) 0 
12 0 1 
33 0 1 
0 0 0 
79 9 (11) 0 
77 i (1) 2 
156 10 (6) 2 
Unconfirmed cases 
Total No of “Outcome 
No deaths (%) unknown 
40 6 (15) 0 
26 3 (12) 0 
22 1 (4) 0 
27 0 1 
36 0 1 
5 0 0 
156 10 (6) 2 


Table 3 Confirmed cases in England and Wales 1981-84, and total live births in England and Wales, 1982 


Birth weight (g) No (%) with 
confirmed necrotising 


enterocolitis 1981-84 


<1000 41 (20) 
1000-1-99 70 (34) 
1500-199 36 (18) 
2000-2-99 22 (11) 
=2500 35 (17) 
Total 204 (100) 


Total live births 
1982 (% with necrotising 


Average annual reporting 
rate/1000 live births 


enterocolitis) 
1442 (0-002) 9-5 
3330 (0-006) 7-0 
7529 (1-3) 1-6 
27 632 (4-6) 0:3 
558 646 (93) 0-2 
598 579 (100) 0-3 
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The average annual reporting rate for contirmed 
necrotising enterocolitis ranged from 9-5/10C0 live 
births among those that weighed less than 1000 g at 
birth to 0-2/1000 live births among those that 
weighed 2500 g or more. 

The mortality among very low birthweight 
(VLBW) infants (those who had weighed less than 
i500 g at birth) who were confirmed as having 
necrotising enterocolitis was 48/122 (39%). Tris was 
significantly higher than the 12 of 108 (11%) among 
infants who had weighed 1500 g or more at birth 
(p<0-001, table 1). In confirmed cases, as the birth 
weight increased the mortality remained constant 
until 1500 g, when it dropped by 67%. In the 
unconfirmed cases there was a steady fall in mortal- 
ity as birth weight increased. The mortality in- 
creased steadily as gestational age decreased until 
29-30 weeks’ gestational age in confirmed cases 
(table 2). Of the 192 singleton confirmed cases, 38 
(20%) were below the tenth centile of weight for 
gestational age; mortality among these infants was 
not increased. 


OUTCOME BY CLINICAL FEATURES 

One VLBW infant and 11 other confirmed cases had 
only pneumatosis cystoides intestinalis and blood in 
the faeces, but no abdominal distension or tender- 
ness or systemic signs, and none died. “LBW 
infants who were confirmed cases and who kad an 
abnormal bleeding tendency or low peripheral 
platelet counts (<100x10?/1) had a higher mcrtality 
(20 of 38) compared with other VLBW infants (28 of 
84, p=0-07). 


Infants who had weighed 1500 g or more at birth 
with abnormal bleeding or low platelet counts also 
had a higher mortality (nine of 24 compared with 
five of 87, p<0-001). Sixteen of 37 VLBW infants 
with bacteraemia died compared with 32 of 85 who 
did not develop bacteraemia (p=0-7), and three of 
19 who had weighed 1500 g or more at birth who 
developed bacteraemia died compared with nine of 
89 who did not (p=0:4). The commonest organisms 
isolated from blood were Staphylococcus epidermidis 
and Escherichia coli (table 4). The mortality for 
VLBW confirmed cases with Gram negative bacter- 
aemia (11 of 17) was significantly higher than for 
infants from whose blood other organisms had been 
isolated (five of 20, p=0-04). Similarly, infants who 
had weighed 1500 g or more at birth who developed 
Gram negative bacteraemia had a significantly 
higher mortality (three of six compared with none of 
13, p=0-02). 

One third of the confirmed cases had operations 
(table 5); the mortality among these cases was 
almost twice that among other infants (p=0-016). 
This was most pronounced among infants who had 
weighed 1500 g or more at birth. Details of the 
indications for operation were not collected in the 
study, but in 164 confirmed cases there was no 
report of an abdominal radiograph showing free gas 
in the abdomen. Seven of 30 of the infants who had 
operations died, compared with 20 of 134 who did 
not (p=0-28). 

Among unconfirmed cases the mortality for 
VLBW infants and those who had weighed 1500 g or 
more at birth was 11% and 1% (table 1). Uncon- 


Table 4 Deaths among confirmed and suspectec cases by organism isolated from blood 


Organism Corfirmed cases 
Total No 


14 


No of deaths 


Unconfirmed cases 


Total No No of deaths 


3 epidermidis 


£ coli 13 
Staphylococcus aureus 
Clostridium species 
Pseudomonas species 
Streptococcus species 
Serratia species 
Klebsiella species 
Candida 
Anaerobic diphtheroids 
Bacteroides species 
5 epidermidis and 
Klebsiella species 
5 epidermidis and 
Bacteroides species 
3 epidermidis and 
diphtheroids 
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firmed cases among VLBW infants with abnormal 
bleeding or low platelet counts had a significantly 
higher mortality: six of 22 compared with three of 57 
(p=0-01). Five of 20 VLBW unconfirmed cases that 
developed bacteraemia died, compared with four 
of 59 that did not (p=0-05). Three of nine 
VLBW unconfirmed cases that had operations 
died, compared with only five of 65 that did not 
(p=0-05). 


AGE AT ONSET 
Age at onset of confirmed cases of necrotising 
enterocolitis ranged from 1 to 138 days, and was 
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inversely related to birth weight. The median age of 
onset for infants who had weighed less than 750 g, 
750-999 g, 1000-1249 g, 1250-1499 g, 1500-1999 g, 
2000-2499 g, and 2500 g or more at birth was 15, 15, 
12, 8, 10, 5, and 3 days, respectively. In VLBW 
infants with confirmed necrotising enterocolitis the 
median age of onset was 11 days and mortality 
decreased steadily as the age of onset increased. In 
infants who were heavier at birth no trend was found 
(table 6). 


SEX 
The mortality among girls with confirmed necrotis- 


Table 5 Deaths among confirmed cases by birth weight, sex, and whether they underwent operation 


Bixth Sex Number operated on 
weght 
(g) Total No of Outcome 
No deaths (%) unknown No 
<5500 Male 23 10 (43) 0 27 
Female 20 10 (50) 0 47 
21500 Male 18 2 (10) 2 38 
Female 15 5 (33) 1 36 
Urcknown Male 0 0 0 0 
Female 1 1 (100) 0 2 
Tctal: 
=<1500 43 20 (47) 0 74 
=1500 33 7 (22) 3 74 
Male 41 12 (30) 2 65 
Female 36 16 (43) 1 &5 


Number not operated on 


Total 


Total number 


No of Outcome Total No of Outcome 
deaths (%) unknown No deaths (%) unknown 
6 (21) 1 50 16 (32) 1 

19 (40) 0 67 29 (43) 0 

3 (8) 0 56 5 (9) 5 

2 (5) 0 51 7 (14) 1 

0 0 0 0 0 

1 (50) 0 3 2 (67) 0 
25 (33) 1 117 45 (38) 1 

5 (8) 0 107 12 (11) 6 

9 (14) 1 106 21 (20) 6 
22 (26) 0 121 38 (31) 1 


It was not recorded whether six babies had operations, and the outcome was not known for three other boys. Five weighed <1500 g (two 
gics, one death; three boys, one death), and four weighed =1500 g (one girl, survived; three boys, unknown). 


Table 6 Deaths among confirmed cases by birth weight, sex, and age at onset of necrotising enterocolitis 


Brth Age at onset (days) Total 
weight 
(g 0—6 7-13 14-20 221 
ard ————— c l 
sex Total No of Outcome Total No of Total No of Total No of Total No of Outcome 
No deaths (%) unknown No deaths (%) No deaths (%) No deaths (%) No deaths (%) unknown 
<1500: 
Male 13 8 (62) 1 12 4 (33) 11 2(18) 15 3. (20) 51 1782) 1 
Female 21 10(48) 0 21 ~—«- 11: (52) 7  4(57) 19 5 (26) 68 30(44) 0 
21500: 
“Male 34 4 (12) 4 12 0 2 1 (50) 8 0 56 5 (9) 4 
Female 35 5 (14) 1 12 1 (8) 2 0 3 1 (33) 52 7 (13) 1 
Total: 
<1500 34 18 (53) 1 33 15 (45) 13 6 (33) 34 8 (24) 119 47 (39) 1 
=1500 69 9 (13) 5 24 1 (4) 4 1 (25) 11 1 (9) 108 12 (11) 5 
Male 47 12 (26) 5 24 4 (17) 13 3 (23) 23 3 (13) 107 22 (20) 5 
Female 56 15 (27) 1 34 13 (38) 9 4 (44) 23 6 (26) 122 38 (32) 1 


Æge at onset was not recorded for three babies who weighed <1500 g (two boys and a girl, the girl died) and for one boy who weighed 
21500 g (outcome not recorded). Birth weight was not recorded for one girl aged 7-13 days who died and one aged =21 days who survived. 


Neither were recorded for one further girl who died. 
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ing enterocolitis of 40 of 124 (32%) was higher than 
the 22 of 109 (20%) among boys (p=0-05, tab.e 5), 
and this was not accounted for by differences m the 
distribution of birth weight or gestational age. Of 
VLBW boys, 23 of 50 (46%) had operations com- 
pared with 20 of 67 (30%) girls. In the VLBW girls 
the increased mortality was seen particulary in 
those who did not have operations: 19 of 47 zom- 
pared with six of 27 (p=0-18), but in those who had 

sighed 1500 g or more at birth it was among those 
who did have operations, although the numbers 
were so small (five of 15 compared with two cf 18) 
that this difference might not be significant. When 
mortality was examined by age at onset of necromsing 
enterocolitis, the rate for VLBW girls was higher in 
ech period except for onset in the first week of life, 
when there was a higher rate among boys (table 6) 
and this applied both to those who had operazions 
and those who did not. 


FINDINGS AT OPERATION OR NECROPSY 

Histological findings at operation or necropsy, or 
both, were recorded for 72 of the 108 confirmed 
cases that had operations or died. In 24 cases only 
the small bowel was diseased; the sites of the lesions 
were: jejunum (n=2), terminal ileum only (n=10), 
ileum (n=8), jejunum and terminal ileum (n=1), 
and the whole of the small bowel (n=3). In 12 cases 
the large bowel alone was diseased, and the sites of 
the lesions were: ascending colon (n=1), ascending 
and transverse colon (n=2), transverse colon (n=1), 
sigmoid colon (n=7), and rectum (n=1). In 24 cases 
both small and large bowel were diseased, anc the 
sites of the lesions were: the whole of the small and 
large bowel (n=8), the terminal ileum and caecum 
(n=4), the terminal ileum and colon (n=8), anc the 
caecum and colon (n=4). The colon seemed more 
likely to be diseased in infants who had been heevier 
at birth, but this difference was not significant. 


Discussion 


Population surveillance based on reporting by physi- 
clans is a useful method of charactertsing diseases 
of unknown aetiology—for example, Reye’s syn- 
drome.* > Surveillance data may show epidemi- 
ological and clinical patterns that warrant more 
detailed study, and programmes are being develcped 
to study several newly recognised diseases of 
children.® In our study, which relied upon members 
of the BAPM initiating reports, there was under- 
reporting and no reports were received from afew 
large neonatal units. The survey of units that did not 
send any reports during the first part of the study 
suggested that at least 20% of units had diagncsed 
cases of necrotising enterocolitis. For this rezson 


rates of reporting based on national birth rates must 
be considered only a minimum estimate of incidence. 
These estimates, however, do emphasise the strong 
association between low birth weight and necrotising 
enterocolitis. Our experience with clinical surveil- 
lance confirms the need to encourage more com- 
plete reporting by regularly contacting clinicians and 
confirming the presence or absence of cases by 
methods such as those now used for Reye’s syn- 
drome in the United Kingdom.’ 

The highest mortality was associated with very 
low birth weight and low gestational age, although 
surprisingly a trend of decreasing mortality with 
increasing birth weight was not seen within the 
VLBW group with confirmed necrotising enterocoli- 
tis; the mortality among these infants compares 
favourably with earlier studies.*!! In VLBW in- 
fants, onset in the first week of life and an abnormal 
bleeding tendency or low platelet counts were 
associated with significantly higher mortality. The 
mortality among infants with evidence of intrauterine 
growth retardation was not increased. Gram negative 
bacteraemia was associated with a higher mortality 
and this observation might be used to support the 
use of prophylactic antibiotics. It should be borne in 
mind, however, that antibiotic resistant organisms 
may cause ‘severe morbidity.’* Strict infection 
control, especially attention to hand washing, must 
be maintained at all times.” 1 

Infants who had operations had a significantly 
higher mortality. A possible explanation for this is 
that operation was only undertaken when the 
clinical condition was deteriorating, and when the 
outcome was poor. In this surveillance study we did 
not collect data on the indications for operation, but 
the fact that mortality was not lowered by operation 
in this and other studies’! © indicates the urgent 
need for controlled trials to evaluate the role of 
operation in the management of necrotising entero- 
colitis. Kliegman and Fanaroff’* suggest that in the 
absence of intestinal perforation (shown on abdomi- 
nal radiographs or by paracentesis) operation should 
be avoided; even in infants with perforations, con- 
servative management may be successful." In our 
study 38% of infants who had operations were 
not reported as having radiological evidence of 
perforation. In infants considered to have necrotis- 
ing enterocolitis without pneumatosis cystoides 
intestinalis the outcome without operation was 
excellent, and referral of such cases to a paediatric 
surgeon would not generally be indicated. 

The persistently higher mortality among girls is 
intriguing and cannot be explained by their lower 
birth weights and gestational ages. In VLBW infants 
who had necrotising enterocolitis confirmed during 
the first week of life there was an increased 


mortality, but in infants who did not develop 
necrotising enterocolitis until the second or third 
week mortality fell steadily among boys but in- 
creased among girls. One possible explanation is 
that a higher proportion of girls survived other more 
common life threatening diseases associated with 
low birth weight and prematurity, but that these ill 
survivors were less able to withstand the additional 
stress of necrotising enterocolitis. This may also 
explain the finding that VLBW girls were less likely 
to have operations, perhaps because they were 
considered less able to withstand operation, although 
the mortality was higher among those who did have 
them. 

The clinical criteria for reporting were broad 
enough to include infants who did not have pneuma- 
tosis cystoides intestinalis. Whether these uncon- 
firmed cases, who usually presented with abdominal 
distension and blood in the stools, did have necrotis- 
ing enterocolitis is debatable’® although histologi- 
cally proved necrotising enterocolitis can occur 
without radiological features.’ Infants in whom the 
disease was not confirmed were more mature at 
birth, and developed less serious disease earlier in 
life. Possibly these cases were diagnosed and treated 
before radiological signs became apparent, or in 
these cases the disease was caused by bacteria that 
do not produce gas. Some cases may have been 
associated with feeding intolerance.’® In our study 
clinicians were not asked to distinguish suspected 
from confirmed cases so that all cases were diagnosed 
and managed as necrotising enterocolitis and most 
suspected cases did have abdominal distension and 
blood in the stools. Infants with gastrointestinal 
symptoms attributed to other diseases would not 
have been reported to us. Bell et al”° have proposed 
a clinical staging system for necrotising enterocolitis, 
but the criteria for inclusion as definite, as opposed 
to suspected, necrotising enterocolitis are not suf- 
ficiently specific to apply to our cases. Most of our 
suspected cases, however, had gross blood in the 
stool and these seem closer to their stage II 
(definite) than stage I (suspect). 

It may be that both confirmed and suspected 
necrotising enterocolitis share a common initiating 
aetiological factor (for example, a specific infection) 
that causes mucosal necrosis, and that various host 
factors may modify the presentation of disease, 
including the development of pneumatosis cystoides 
intestinalis. Evidence in favour of this hypothesis 
comes from the often epidemic presentation of 
cases./ Such clustering suggests that infection may 
play an important part, and outbreaks are usually 
terminated by strict control of cross infection. It also 
seems that during clusters of confirmed necrotising 
enterocolitis the incidence of unconfirmed cases also 
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increases. Sherertz and Sarubbi?! reported a small 
outbreak of necrotising enterocolitis associated with 
Clostridium difficile infection in the nursery; four 
cases were confirmed and one was suspected (with 
bloody faeces, abdominal distension but no 
pneumatosis cystoides intestinalis). Cashmore et al” 
reported a larger outbreak in which 11 cases were 
confirmed and nine suspected during a four week 
period. In six clusters reported in the United 
Kingdom study in 1981-82, 11 of 24 cases were not 
confirmed radiologically, but this proportion was 
not significantly different from the 21 out of 32 
sporadic cases in those units.’ These data suggest 
that suspected and confirmed necrotising enterocoli- 
tis may be different responses to the same initial 
stimulus. 

The necrotising enterocolitis surveillance scheme 
was successful in clarifying the clinical presentation 
of necrotising enterocolitis, it highlighted the occur- 
rence of outbreaks,’ and has helped to elucidate 
factors associated with mortality. Furthermore, it 
provided the basis for a multicentre case control 
study that identified risk factors for necrotising 
enterocolitis.’ The under reporting, however, pre- 
vented the calculation of incidence rates for necro- 
tising enterocolitis for the United Kingdom, and 
prevented regional comparisons. Future incidence 
surveys of necrotising enterocolitis should adopt 
active surveillance methods® rather than depending 
upon the physicians to initiate the reporting. 


We thank members of the BAPM and colleagues at CDSC for 
supporting this project. 
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Short reports 


Immunoreactive trypsin in Shwachman’s syndrome 


J F B DOSSETOR,* H C SPRATT,t C J ROLLES,+ C P CHAN SEEM,* AND A F HEELEY$ 
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SUMMARY We studied two infants with Shwach- 
man’s syndrome in whom the immunoreactive 
trypsin concentration was found to be abnormally 
low. Experience with several hundred assays for 
immunoreactive trypsin has not shown this low 
concentration. This finding is probably specific for 
pancreatic acinar deficiency at this age and strongly 
suggests Shwachman’s syndrome. 


Shwachman’s syndrome consists of a failure of 
pancreatic development, in which the exocrine 
component of the gland is largely or completely 
replaced by fatty tissue. It is associated with other 
abnormalities: most commonly neutropenia and 
short stature.1 Measurement of serum immunoreac- 
tive trypsin was performed in the investigation of 
two cases of Shwachman’s syndrome and found to 
be undetectable. 


Case reports 


CASE 1 
A boy, who had weighed 2600 g at birth, was 
referred at the age of 11 months with failure to 
thrive and a history of diarrhoea associated with 
visible greasy material in the stools. His mother 
dated the onset of symptoms to when he was 
changed to bottle feeding and solids at the age of 34 
months, but in retrospect she agreed that his stools 
had been foul smelling while he was breast fed. She 
said that he had an insatiable appetite. 
Investigation showed a haemoglobin concentra- 
tion of 123 g/l and white cell count of 9-33x10°/1, 
with neutrophils of 13%. A sweat test was negative 
on two occasions (sweat chloride concentration 8 
mmol/l and 13 mmol/l) and a jejunal biopsy speci- 
men was normal. Fat globules were visible on stool 
microscopy and the three day faecal fat excretion 
was 13-0 g/day. Faecal trypsin activity was absent. 
Serum immunoreactive trypsin was undetectable. 
Duodenal juice stimulated by pancreazymin showed 


very low activities for amylase and lipase and 
undetectable tryptic activity. Enterokinase defici- 
ency was excluded. 

The child was given pancreatic enzyme supple- 
ments at the age of 15 months, his stools became 
normal and he started to thrive. A computed 
tomogram under general anaesthetic at the age of 20 
months showed the pancreas to be completely 
replaced by material of the density of fat. The most 
recent white cell count was 3-69X10°/I with neutro- 
phils of 17%. 


CASE 2 

A boy, who weighed 3300 g at birth, had persistent 
feeding difficulties in the neonatal period and was 
first admitted to hospital at the age of 9 days. He 
was admitted three times in the first few weeks of 
life, and failed to thrive. Immunoreactive trypsin 
was undetectable in the peripheral blood. Initially 
his full blood count showed a white cell count of 
13-610°/1, with neutrophils of 31%. Two sweat 
tests were negative (sodium 8 mmol/l and 
10 mmol/l). 

Further investigation at a later date showed 
nephrocalcinosis on ultrasound, though this was not 
visible on the plain radiograph. Also at this time a 
chest radiograph showed broadened rib ends 
(metaphyseal dyschondroplasia), though other 
bones were normal. Neutropenia was by now 
evident (white cell count 8-2x107/1, neutrophils 3%) 
and serum immunoreactive trypsin was again unde- 
tectable. These findings led to the diagnosis of 
Shwachman’s syndrome. 

Pancreatic enzyme supplements were started and 
the stools became normal. Subsequently a pan- 
creatic function test was performed, which con- 
firmed exocrine pancreatic insufficiency. A final 
complication was the development of a renal stone 
causing obstruction to the right ureter. After 
removal this was found to be 90% calcium oxalate. 
The nephrocalcinosis and stone formation were 
thought to be due to excess oxalate absorption 
secondary to malabsorption.” 
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Discussion 


Many of the associated abnormalities fornd in 
Shwachman’s syndrome such as the neutroperia and 
poor growth are not necessarily present at the time 
of presentation so that the diagnosis may be 
clinically difficult.! A computed tomogram >f the 
pancreas gives a characteristic appearance in 
Shwachman’s syndrome.? As a general anaesthetic 
is needed to perform this in a young infant 
it is not a first line investigation. Equally the 
practical difficulties associated with a pancreatic 
function test in an infant make the latter usually 
available only in specialised centres. 

Among 711 infants aged between 1 week and 1 
year whose serum immunoreactive trypsin ccncen- 
trations were measured in the course of investiga- 
tion for possible cystic fibrosis, immunoreactive 
trypsin was undetectable (that is, less than 3 y2/l) in 
cnly the two patients described. The results 
obtained in this large cohort of infants, of who:n 165 
presented predominantly with failure to thrive, lead 
us to conclude that when immunoreactive trypsin is 
undetectable in serum the cause is most likely to be 
the pancreatic acinar hypoplasia of Shwachman’s 
syndrome. The immunoreactive trypsin screening 
test for cystic fibrosis only detects high values and 
will not pick up these cases, for whom the serum 
immunoreactive trypsin must be measured. 

In patients with chronic pancreatitis? and zystic 
fibrosis’ subnormal or undetectable immunoreactive 
trypsin may occur when pancreatic insufficiency 
results in steatorrhoea. In cystic fibrosis, however, 
undetectable serum immunoreactive trypsin concen- 
trations are unlikely to be found before the age of 2 
years irrespective of the degree of pancreatic 
insufficiency,° and in any case cystic fibrosis vould 
be excluded by the sweat test. 

In the light of these two cases, therefore, we 
would suggest that measurement of immunoreéctive 
trypsin be performed at dn early stage ir the 
investigation of suspected malabscrption. It is 


remotely possible that the chronic inflammation of 
cystic fibrosis could destroy all the glandular tissue 
in infancy; but this diagnosis can be excluded 
by the sweat test. Hence, if serum immunoreactive 
trypsin is undetectably low and the sweat test is 
negative the inference must be that acinar produc- 
tion of trypsin is not occurring. This immediately 
makes Shwachman’s syndrome very likely as the 
other conditions in which acinar trypsin production 
does not occur are very much rarer than Shwach- 
man’s syndrome. The abnormally low immunoreac- 
tive trypsin, therefore, justifies computed tomogra- 
phy of the pancreas as the next step, and in most 
cases will obviate the need for pancreatic function 
tests. 


We thank Dr D Grant, department of surgery, St George’s Medical 
School, London, for the measurement of duodenal juice trypsin 
and enterokinase activities. 
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SUMMaRY Thirteen serum samples from nine chil- 
dren with Kawasaki disease and 23 control samples 
gave negative results on screening for antibodies to 
hog cholera virus, border disease of sheep, bovine 
diarrhoea virus, and equine arteritis virus. The sera 
from two children with Kawasaki disease were 
cytotcxic; a possible link with cytotoxin from 
Propionibacterium acnes is considered. 


Kawasaki disease is characterised by vasculitis and 
accompanying thrombocythaemia, and it usually 
affects young children. The tendency for cases to 
appeer in clusters and for the occurrence of 
‘epidemic years’ suggests an infectious aetiology.’ 
Many of the clinical features of Kawasaki disease 
have Seen described in infectious vasculitic diseases 
of animals, including acute hog cholera (synony- 
mous with swine fever) in pigs? and equine viral 
arterizis.? We therefore undertook a small study of 
children with Kawasaki disease to seek serological 
evidence of infection with the causal viruses of these 
conditions or with related viruses of ruminants. 


Patiemts and methods 


Recent cases of Kawasaki disease were identified 
using the British Paediatric Surveillance Unit 
(BPS J) reporting system.* Reporting paediatricians 
were asked to provide sera from both the acute and 
convelescent stage of the disease from their cases. 
Control sera were obtained from age matched 
patieats with a variety of acute infectious diseases. 
Thirtzen sera from nine patients with Kawasaki 
disease and 23 control sera were examined. 

Co'lected sera were coded, then frozen at —40°C 
until seing examined ‘blind’. Thawed sera were heat 
treated at 56°C for 30 minutes. Microtitre serum 
virus neutralisation tests were then carried out in 
duplicate using the following virus and cell culture 
comtinations: (a) hog cholera virus (Baker A strain) 
with a porcine kidney cell line (PK 15); (b) an 
antigenically distinct isolate of hog cholera virus 
(1987) with PK 15; (c) border disease virus of sheep 
with bovine turbinate cells; (d) bovine viral di- 
arrhcea virus with bovine turbinate cells; and (e) 
equine arteritis virus with a rabbit kidney cell line 
(RK 13). 


All five viruses are classified as non-arthropod 
borne togaviridae, the first four in the genus 
pestivirus and the last as arterivirus. Virus growth in 
systems (d) and (e) was detected by cytopathic effect 
and in (a), (b), and (c) by the neutralising peroxi- 
dase linked assay of Holm Jensen to determine the 
50% neutralisation end points.° 


Results 


The mean age of the nine cases was 3-3 years (range 
1 to 9 years) and of the 23 controls 3-3 years (range 
11 months to 9 years). No neutralisation effect was 
shown with sera from either the children with 
Kawasaki disease or the controls. 

Two of the sera were cytotoxic to a dilution of 
1:10—one from a boy aged 1 and the other from a 
girl aged 6 years. Both these samples were from 
convalescent patients who had fulfilled the BPSU 
criteria for Kawasaki disease. This is of some 
interest as recent work from Japan has suggested 
that lymph nodes from patients with Kawasaki 
disease may be infected with a strain of Propionibac- 
terium aches that produces a cytopathogenic 
substance. Some children with Kawasaki disease 
have persisting high titres of antibodies to this 
substance; could our two patients have persisting 
cytotoxin in their circulation? Unfortunately, no 
further serum is available from either patient. 


Discussion 


This small study suggests that there is no direct 
relationship between Kawasaki disease of children 
and viral vasculitis diseases of farm animals. The 
cytotoxicity found in serum samples from two 
patients convalescing from Kawasaki disease, but 
not in samples from controls, may be relevant and 
deserves further study. 

Sera from patients with Kawasaki disease were kindly submitted 
for test by paediatricians at the following hospitals: Airedale 
General Hospital; Booth Hall Children’s Hospital; Bristol Hospit- 
als; Lincoin Hospitals; National Children’s Hospital, Dublin; 
Royal Gwent Hospitals; Saint Mary’s Hospital, Newport, Isle of 
Wight; Scarborough General Hospital; and Glan Clwyd Hospital, 
Rhyl. We are grateful to G Wibberley for the equine arteritis tests. 
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SUMMARY We report a case of mucocutaneous 
lymph node syndrome, which was diagnosed ia a 13 
month old boy two years after the death of his sister 
from the same disease. 


The aetiology of mucocutaneous lymph node syn- 
drome, or Kawasaki disease, remains elusive, 
although it was first reported in 1967.' Envirormen- 
tal, genetic, and infective causes have all been 
postulated. We describe the non-contemporameous 
occurrence of the disease in two children withm the 
same family. 


Case reports 


CASE I 

In April 1983 a 6 month old girl was admitted for 
investigation cf a prolonged fever. She had < two 
week history of ill health including coryzal symp- 
toms, cervical lymphadenopathy, mild conjunctivi- 
tis, and a macular rash on her trunk. There had been 
no contact with infectious disease or travel abroad. 
Results of investigations are shown in the table. 

On day 28 of her admission she developed 
mucousy diarrhoea and adenovirus type 5 was 
isolated from the stool. An adenovirus titre before 
this was negative but subsequently there was a 
Significant rise to a titre of 64. 

Her clinical condition deteriorated and nine days 
later she had a cardiac arrest. Resuscitation. was 
successful and subsequent examination showed car- 
diac failure and gross cardiomegaly. A diagnosis of 
viral myocarditis was made. Despite symptornatic 
treatment there was further deterioration anc the 
child died seven weeks after admission. 

Postmortem examination found widespread 


coronary artery aneurysms with antemortem 
thrombi and extensive infarction. There was no 
evidence of pericarditis or myocarditis. The final 
diagnosis was therefore mucocutaneous lymph node 
syndrome. 


CASE 2 

A boy, born to the same parents two years after the 
death of his sister (case 1), was well until 13 months 
of age. He was seen with coryza, prolonged fever, 
cervical lymphadenopathy, conjunctivitis, and a 
macular rash over the trunk. Results of investiga- 
tions are shown in the table. Echocardiography 
showed an area of echodensity at the origin of the 


Table Results of investigations 


Investigation Case 1 Case 2 
Haemoglobin (g/l) 100 113 
White cell ‘count (x10? g/l) 16:8 15-3 
Neutrophil (%) 60 54 
Lymphocytes (%) 29 44 
Platelets (x 10/1) 414 430 
Erythrocyte sedimentation rate 
(mm in first hour) 116 66 

Alanine aminotransferase (IU/l)* 264 30 
Blood cultures Negative Negative 
Complement fixation test: 

Respiratory syncytial virus Negative Negative 

Adenovirus Positive Negative 

Mycoplasma Negative Negative 

Herpes simplex Negative Negative 

Measles Negative  — 

Rubella Negative — 
Neutralisation test: 

Coxsackie B Negative — 

Paul-Bunnell Negative Negative 

Throat swab Negative Negative 





*Normal range 045 IUA. 
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Figure Echocardiogram of case 2 (a) showing cross sectional view of aortic root at presentation and thickening 
at the origin of the right coronary artery (RCA); (b) showing cross sectional view of aortic root at six 

months with partial resolution of the thickening at the origin of the right coronary artery. AO, aortic root; LA, left atrium, 
PA, pulmonary artery. 


right coronary artery (figure (a)), which was consis- 
tent with an inflammatory process. No aneurysms 
were found. 

A diagnosis of mucocutaneous lymph node syn- 
drome was therefore made and the child successfully 
treated with aspirin and gammaglobulin. Follow up 
echocardiography at six months showed partial 
resolution of the echodense area but there remained 
a residual thickening of the coronary artery walls 
(figure (b)). 

Investigation of the parents and the other sibling 
was not undertaken. 


Discussion 


There have been previous case reports of siblings 
and twins with mucocutaneous lymph node syn- 
drome but these have all occurred at the same time 
and thus lent support to the infectious aetiology.“ 
Data on genetic factors such as HLA similarities 
have been inconsistent despite some evidence of 
association with linkage between HLA-A2, B44. 
and CWS antigens.* A Japanese twin study failed to 
find any evidence of an excess of cases associated 
with genetic HLA identity.* The possibility of 


an environmental trigger—microbial or toxin 
mediated—precipitating an immune cascade and 
causing the release of platelet derived mediators in 
genetically predisposed individuals seems the most 
attractive hypothesis. Our case lends clinical support 
to this suggestion. 


We thank the late Dr CR Tribe for his histopathological opinions 
on case 1. 
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SUMMARY Thirty eight children with a haemog:-obin 
concentration of 106-110 g/l were given either oral 
iron (n=17) or placebo (n=21) for two months. The 
treated group achieved a significantly higher rse in 
haemoglobin concentration; in a quarter it was 
greater than 20 g/l. While those with the lower mean 
corpuscular volume and ferritin showed greatercises 
in haemoglobin these indices were of little valae in 
predicting response in an individual child. 


The definition of a normal haemoglobin conceatra- 
tion varies. It can be defined statistically as the mean 
plus or minus 2 standard deviations (SD), buz the 
reference population studied may well include iron 
deficient children.. Using these criteria a lower limit 
of normality is often set at 110 p/l.' 7 Alternatively 
positive response (a rise in haemoglobm of 

210 g/l)’ to a therapeutic trial of iron may be us2d to 
define iron deficiency anaemia. Other authors ase a 
haemoglobin concentration less than 105 g/l es an 
indication for iron treatment.’ ° 

There exists therefore a group of children with 
haemoglobin concentrations of 106-110 g/l about 
whom opinions vary. Are children in this group 
anaemic and in need of iron treatment or can 
additional investigations define those in need of 
iron? A response to iron treatment is the gold 
standard’ indicator of iron deficiency and it has >een 
used in this investigation. 
Subjects and methods 
In a previous study we identified a group of [7-19 


+ 


month old toddlers with a haemoglobin of 110 g/l or 
less (97 infants, 26% of screened, population).° 
These anaemic children were randomly allocated to 
receive 10 ml of a mixture providing either 24 mg 
iron (as ferrous sulphate) plus 10 mg vitamin C daily 
or 10 mg vitamin C alone daily. Allocation was 
double blind using consecutively numbered bottles. 
After two months the children were reassessed. 

Within this group of anaemic children 38 had a 
haemoglobin of 106-110 g/l. We have further ana- 
lysed the results of other measurements of iron 
deficiency, and the response to iron in this group, 
because they are those children in whom the 
diagnosis of anaemia and iron deficiency is contro- 
versial. Seventeen children (12 boys and five girls, 
15 Asians) received iron plus vitamin C, and 21 
children (12 boys and nine girls, 19 Asians) received 
vitamin C alone. The social and anthropometric 
details of the two groups were similar. 

The haematological and biochemical methods 
used were those described previously.° Thalassaemia 
was excluded by haemoglobin A2 and F determina- 
tions. Statistical analysis was by Fisher’s exact test, 
Pearsons coefficient of correlation, and the paired 
t test as appropriate. 


Results 


EFFECT OF TREATMENT ON HAEMATOLOGICAL 
MEASUREMENTS (TABLE) 

The mean rise in haemoglobin concentration in the 
treatment group was significantly higher than in the 
placebo group (17-7 g/l compared with 3-2 g/l, 
p<0-001). The increase in haemoglobin was signifi- 


Table 1 Haematological values before and after treatment (mean (SD)) 


Group 


Iron plus vitarrin C (n=17) 


Before 
Haemoglobin (g/1) 108 (1:0) 
Mean corpuscular volume (fi) 64-8 (5-4) 
Mean corpuscular haemoglobin (pg) 21-3 (2-0) 
Serum iron (umoV1) 10-4 (5-4) 
Transferrin saturation (%) 8-7 (4-8) 
Ferritin (ye/l) 8-3 (4-8) 


Significant rise with treatment: *p<0-02, **p<0-01, ***p<®-001 by paired z test. 


Vitamin C alone (n=21) 


After Before After 

126 6-0)*** 108 (1-0) 111 (8-0) 
69-3 (3-9)*** 64-0 (5-8) 64-8 (6-6) 
23-1 (1-9)*** 21-0 (2-3) 21-3 (2:5) 
15-7 (8-2) 10-0 (4-6) 9-7 (4:3) 
16:8 (10-4)* 9-2 (7-7) 10-1 (11-7) 
14-8 (9-5)** 9-2 (4-6) 9-9 (5-5) 


cantly correlated with the increase in mean corpus- 
cular volume (r=0-69, p<0-01), mean corpuscular 
haemoglobin (r=0-64, p<0-01), transferrin satura- 
tion (r=0-53, p<0-05), but not with change in iron 
(r=0-45, p=0-09) and ferritin concentrations 
(r=—0-12, p=0-68). All except one child in the 
treatment group achieved a haemoglobin rise of 
10 g/l or more (that is, a significant rise according to 
criteria of Dallman et al°) compared with only five 
of the placebo group (p<0-01). 


PREDICTION OF RESPONSE TO IRON 
This was examined in two ways: (1) the rise in 
haemoglobin was negatively correlated with the 


origmal haemoglobin concentration (r=—0-59, 
p<0-02), mean corpuscular volume (r=—0-48, 
p<0-05), and ferritin concentration (r=—O-51, 


p<0-05). The rise was not related to the original 
iron Or mean corpuscular haemoglobin concentra- 
tions or the transferrin saturation. (2) Although a 
haemoglobin rise of more than 10 g/l has been 
accepted as a significant rise? we looked for a more 
stringent criterion. One child in the placebo group 
had a haemoglobin rise as high as 21 g/l, which could 
be regarded as the maximum possible change 
without treatment, four (24% ) of the treated children 
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Figure Comparison of haematological indices in subjects 
who responded to treatment with iron (@) with a rise in 
haemoglobin concentration of >21 g/l and those who had a 
limited response (O) with a rise in haemoglobin 
concentration of <21 g/l. 
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achieved a haemoglobin rise greater than 21 g/l 
(p=0-03 Fisher’s exact test). These four children 
could therefore be defined as responders and the 
remaining 13 as limited responders. Comparison of 
the other haematological indices (figure) was not 
helpful in predicting response in an individual child. 
The responders all had a mean corpuscular volume 
and a ferritin concentration less than the means for 
limited responders. 


Discussion 


In this study we have shown that even if a child’s 
haemoglobin concentration is 106-110 g/l treatment 
results in a substantial rise in mean haemoglobin. 
All except one child showed a rise of >10 g/l and 
even using the more stringent criterion of a rise of 
>21 g/l, 24% of the group showed this response. We 
have shown previously that a rise of 20 g/l is 
associated with a significant improvement in psycho- 
motor development.° 

Although overall the children with low original 
values for mean corpuscular volume and ferritin 
concentration showed the larger risesin haemoglobin, 
consideration of these measurements was of little 
value in predicting response to iron in an individual 
child. 

Therefore in our opinion unless there is a clear 
contraindication or a clear suspicion of some other 
cause of the anaemia—for example, macrocytosis or 
polychromasia—all these children should be treated 
and their response monitored. It may be that some 
children with a haemoglobin concentration greater 
than 110 g/l would also show a rise in haemoglobin 
after iron treatment despite their not being anaemic 
according to the criteria of the World Health 
Organisation,” but this possibility was not examined 
in this paper. 
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SUMMARY A teenager with left ventricular dysfunc- 
tion complicating chronic incessant supraventricular 
tachycardia is described. He was unusual in his 
delayed presentation to hospital, despite having 
come to medical attention several years previcusly, 
and he showed an excellent response to flecainide. 





Chronic atrial tachycardia has previously been 
regarded as a benign process without any adverse 
myocardial sequelae. Subsequent investigators have 
established a relationship between incessant tachy- 
cardia and significant left ventricular dysfunction 
that presents clinically as a cardiomyopathy and we 
report such a case. 


Case report 


A 6 year old boy was found by his family doctor to 
have a resting heart rate between 150-170 beats/ 
minute. The general practitioner performed a 
‘rhythm strip’ electrocardiogram at the time (Janu- 
ary 1979) which confirmed the child’s tachycerdia 
(fig la), but as the child was asymptomatic no 
further action was taken. 

Seven years later he was again found to have a 
tachycardia and was referred to the paediatric 





AND G EVANS-JONES 


outpatient department. On questioning in the out- 
patient clinic it was evident that he was unaware of 
his fast heart rate and had been participating in 
normal physical activities. His only symptom was of 
feeling faint if he stood or knelt for any length of 
time. 

On examination he had a resting pulse rate of 148 
beats/minute and a poor pulse volume. There was 
clinical evidence of left ventricular enlargement, 
but no murmurs or gallop rhythm. 

Electrocardiography performed at this time (May 
1986) showed ectopic atrial tachycardia with evi- 
dence of left ventricular hypertrophy (fig 1b). Chest 
radiography showed appreciable left ventricular 
hypertrophy (fig 2a) and 24 hour electrocardiograms 
on two occasions showed the presence of an almost 
incessant afrial tachycardia with the occasional 
short break into sinus rhythm (mainly during sleep). 
An echocardiogram confirmed the presence of a 
dilated left ventricle, with significantly impaired 
contractility. His full blood count, erythrocyte 
sedimentation rate, and thyroid function tests were 
normal. 

Treatment was initiated with the antiarrhythmic 
drug flecainide on a dosage of 50 mg twice a day; 
this was subsequently increased to 100 mg twice a 
day. This drug was well tolerated and provided 
consistently acceptable serum drug concentrations. 
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Fig 2 
treatment with flecainide. 


Six months after commencing treatment he developed 
a fluctuating rash associated with exercise, anxiety, 
and heat. His full blood count and liver function 
tests were normal. A dermatological diagnosis of 
‘cholinergic urticaria’ was made and treatment with 
an antihistamine was effective. The relationship 
between the rash and flecainide treatment was 
uncertain. 

In the 18 months since drug treatment was 
commenced a considerable improvement in cardiac 
function has been noted: his electrocardiogram 
showed great improvement (fig 1c), a chest radio- 
graph showed a return to normal (fig 2b), and a 
recent 24 hour electrocardiogram showed no 
evidence of tachycardia. 


Discussion 


The long history, normal exercise tolerance, and 
failure to show any underlying myocardial disease 
supports the hypothesis that this young man’s poor 
left ventricular function was the result of his 
chronically uncontrolled tachycardia. 
Electrophysiological studies have suggested that 
supraventricular tachycardias are the result of either 


Chest radiographs taken on the patient (a) in May 1986, age 13 (before treatment) and (b) after 18 months 


an ectopic focus in the atria or A-V junction 
triggering abnormal impulses (automaticity) or due 
to the re-entry of conducted impulses, which may 
occur at the sinoatrial node; intra-atrial level; the 
atrioventricular node, or through anomalous 
atrioventricular connections. 

Of these mechanisms, chronic persistent sup- 
raventricular tachycardias appear to result from 
either: (1) an automatic ectopic focus in the atrium 
(characterised on electrocardiography by ‘P waves’, 
of similar size and shape during the tachycardia, but 
morphologically different from the ‘P waves’ of 
sinus rhythm, together with a P-R interval that is 
variable but is always within normal limits and a 
narrow ‘ORS’ complex). (2) An automatic junction- 
al ectopic focus (characterised on electrocardiogra- 
phy by ‘P waves’ frequently negative in leads II, IH 
and aVF, and often following the ‘QRS’ complex). 
(3) A-V node re-entry, either of the ‘slow-fast’ form 
(‘P waves’, if seen, are inverted in leads II, III and 
aVF, the P-R interval is prolonged and the R-P 
interval is shortened) or of the ‘fast-slow’ form 
(again typified by a superior P wave axis but with a 
shortened P-R interval and a prolonged R-P 
interval). (4) A concealed lateral anomalous A-V 
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pathway (with an apparently normal electrocerdio- 
gram when the patient is in sinus rhythm dif- 
ferentiating this accessory pathway from the 
manifest anomalous pathway of the Wolff-Parkiason- 
White syndrome or the A-V node bypass cf the 
Lown-Ganong-Levine syndrome). 

In the absence of electrophysiological studies, the 
data available support the diagnosis of an ectopic 
atrial tachycardia in this young man. 

The regression of a dilated cardiomyopathy 
picture is well reported after surgical treatment, 
and more recently, following catheter ablation tech- 
niques.° Flecainide is increasingly being used fcr the 
management of supraventricular tachycardias and 
this case provides further evidence of its efficacy.* ° 

This case is noteworthy, firstly because o° the 
relatively low ventricular rate, and secondly beeause 
it provides clear evidence that the presence of left 
ventricular dysfunction is not always due to prinary 
myocardial disease, but may be secondary to chronic 
tachycardia—in this case, incessant ectopic atrial 
tachycardia. As such, it is potentially reversible with 


specific antiarrhythmic drugs such as flecainide— 
hence the term ‘pseudocardiomyopathy’. 


References 


' Gallagher JJ. Tachycardia and cardiomyopathy: chicken-egg 
dilemma revisited. J Am Coll Cardiol 1985;6:1172-3. 

Bertil Olsson S, Blomstr6m P, Sabel KG, William Olsson G. 
Incessant ectopic atrial tachycardia: successful surgical treat- 
ment with regression of dilated cardiomyopathy picture. Am J 
Cardiol 1984;53:1465-6. 

Gillette PC. Treatment of atrial automatic tachycardia by 
ablation procedures. J Am Coll Cardiol 1985;6:405-9. 
Creamer JE, Nathan AW, Camm AJ. Successful treatment of 
atrial tachycardia with flecainide acetate. Br Heart J 1985;53: 
164-6. 

Till JA, Rowland E, Shinebourne EA, Ward DE. Treatment of 
refractory supraventricular arrhythmias with flecainide acetate. 
Arch Dis Child 1987;62:247-52. 


> 


oe 


N 


Correspondence to Dr G Gladman, Neonatal Medical Unit, St 
Mary’s Hospital, Whitworth Park, Manchester M13 OJH. 


Accepted 21 September 1988 


Chronic neonatal Coxsackie myocarditis 


A GOREN,* M KAPLAN,* J GLASER,+ AND M ISACSOHN¢ 


Departments of * Neonatology, tPediatric Cardiology, and Infectious Disesase Unit, Shaare Zedek Medical 
Center, The Hebrew University-Hadassah Medical School, Jerusalem, Israel 





SUMMARY A baby girl, with a birth weight of 
2540 g, developed myocarditis with gross, 
permanent myocardial calcification. The clinical 
course was progressively downhill, and she died at 
14 months of age. Neutralisation antibod to 
Coxsackie virus group B1 rose from 1:80 after 
delivery to 1:1280 at age 5 months. The protracted 
course of this infant’s disease represents a new 
clinical form of fatal neonatal Coxsackie virus group 
B infection. 








The clinical spectrum of neonatal infection with 
Coxsackie virus group B ranges from a mild, 
non-specific febrile illness to its severe, and cften 
fatal, manifestation as myocarditis.' ° 

We report a newborn girl with proved Coxsackie 
virus group B1 disease who had an unusually 
protracted course with chronic cardiac dysfunction, 
permanent myocardial calcification, and severe 
failure to thrive. 


Case report 


A girl, weighing 2540 g, was delivered at 36 weeks’ 
gestation by caesarean section because of maternal 
fever, accompanied by dry cough and diarrhoea, 
and hypertension. The mother did not have a rash. 
Transient respiratory distress in the child was 
followed by the appearance of fever on the 4th day 
of life. A systolic heart murmur and a third heart 
sound became audible; subsequently there were 
numerous runs of supraventricular tachycardia and 
development of congestive cardiac failure. The 
cerebrospinal fluid contained leucocytes at a con- 
centration of 200X10°/l, the protein concentration 
was 1-4 g/l, and glucose 3-1 mmol/l. Serum glucose 
concentration was 4-1 mmol/l. Cultures of blood, 
urine, and cerebrospinal fluid were negative for 
bacterial growth. Despite ventilatory support and 
treatment with digoxin, diuretics, corticosteroids, 
and verapamil, the clinical condition did not 
improve and the arrhythmia persisted for many 
weeks. 


Virological investigation showed neutralisation 
antibody to Coxsackie virus group B1 at 1:80 in the 
immediate neonatal period; this increased to 1:1280 
at age 5 months. The virus could not be isolated 
from the stool or throat of either the mother or 
child. 

From the 14th day of life echocardiographically 





Fig 1 Echocardiogram (subxiphoid four chamber view) at 
age 4 months. Note areas of extreme echogenicity in the left 
ventricular myocardium (arrows) probably due to 
calcification. IVS: interventricular septum; IAS: interatrial 
septura; LV: left ventricle; and LA: left atrium. 





Fig2 Lateral radiograph of chest taken at age 6 weeks 
showiag widespread calcification of the left ventricle 
(arrows). IVS, interventricular septum; PLV: posterior left 
ventricular wall. 
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distinguishable, extremely echogenic areas became 
visible in the left ventricular myocardium and 
gradually increased in intensity (fig 1). These 
areas subsequently appeared radiologically (fig 2) 
and on computed tomography as dense calcifica- 
tions, and had not been present in early echocardio- 
grams and radiographs. Ejection fraction, 
determined by multigated angiography, was 
severely impaired: on day 52 the ejection fraction 
was <40%. Although this improved substantially, 
myocardial function was still abnormal, with 
ejection fraction 63%, on day 115. Cardiac 
catheterisation showed pulmonary hypertension but 
no structural abnormality. Although the infant 
could gradually be weaned off the ventilator, her 
general condition remained poor. The congestive 
cardiac failure could be only incompletely con- 
trolled. Bouts of fever for which no apparent cause 
could be determined recurred frequently. Despite 
adequate nutritional intake there was severe failure 
to thrive. The infant died at age 14 months. Per- 
mission for necropsy could not be obtained. 


Discussion 


Infants can became infected with Coxsackie virus 
group B by transplacental transmission, contact 
infection during birth, and by human contact after 
delivery.! Kaplan et al suggested that infection early 
in life is a significant factor leading to severe disease, 
and that in fatal cases the virus is transferred to the 
infant while in utero.” Thus the maternal febrile 
illness, early onset of the clinical signs, and the very 
severe course of the disease suggest that the infant 
we have described was infected transplacentally. 

An unusual finding in our infant was the rapid 
development of severe myocardial calcification. We 
are aware of only one case in the literature, 
described by Barson et al}? of radiologically similar 
myocardial calcification associated with Coxsackie 
virus B4 infection. In contrast with our infant who 
had permanent calcification and subsequently died, 
their infant, however, recovered clinically, with 
complete resolution of the calcification by 7 months 
of age. Our experience shows that the calcification 
can be detected in its early stages by standard echo- 
cardiographic techniques, and should be actively 
sought out in infants with Coxsackie virus B 
myocarditis. 

Despite an increasing titre of viral type specific 
antibodies in our infant, as the virus was not isolated 
from or localised to the cardiac tissue itself, a virus 
induced myocarditis could not be definitely 
determined.* Coxsackie virus group B, however, 
has been shown to cause histological myocardial 
calcification in both neonatal human? and murine 
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tissue.© Thus it would appear that the myocardial 
calcification in our infant followed myocarditis 
caused by the Coxsackie B1 virus. 

Reviewing their own eight proved, fatal cases and 
a further 33 fatal cases in the literature in which 
evidence of Coxsackie virus group B disease was 
documented, Kaplan et al determined that, except 
for one infant who died on day 90, death oceurred 
within the neonatal period.’ To our knowledge a 
clinical course of progressive myocarditis witk myo- 
cardial calcification and severe cardiac dysfurction, 
resistance of the arrhythmia and congestive cardiac 
failure to medical treatment, and a probnged 
downhill course with failure to thrive and death at 
age 14 months has not been previously descrided in 
association with fatal Coxsackie virus B infection of 
neonatal onset. 


The authors thank Dr Rahel Hanscher of the Central Virology 
Laboratory of the Ministry of Health, Tel Hashomer, Ismael, for 
Getermination of the antibody titres. 
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Regular review 


Vesicoureteric reflux and renal scarring 


R H R WHITE 
The Children’s Hospital, Birmingham 


The urinary tract is often the site of bacterial 
infection during childhood. Population screening 
studies show a slight prevalence of boys during the 
neonatal period, followed by transition during in- 
fancy to a greater prevalence of girls, which progres- 
sively increases during the preschool years. Under- 
lying structural abnormalities of the urinary tract are 
found in 30-S0% of girls and in a somewhat higher 
proportion of boys with bacteriologically confirmed 
infection. Some of the abnormalities shown by 
routine radiological investigation after urinary tract 
infectsoon—for example, partial duplication—are 
coincidental. Those abnormalities that play an 
aetiological role have in common distension and 
Stasis as the underlying functional defect, and 
consist of (a) organic obstruction, (b) neuropathic 
bladder with functional obstruction, and (c) vesi- 
coure‘eric reflux (VUR). The latter is by far the 
commonest abnormality and is the subject of this 
review. 

During cystourethrography it is observed that 
VUR may occur during filling but is more likely to 
do so during voiding. Reflux occurring during filling 
is more likely when the ureter is grossly dilated and 
the vesicoureteric orifice is permanently open. It is 
possible, however, that it also occurs with a less 
severely incompetent vesicoureteric orifice if the 
patient also suffers from an unstable bladder, as 
detrusor contractions against a closed sphincter can 
generate appreciably higher intravesical pressures 
than those associated with voiding.’ In a dilated 
system, a large volume of urine may be refluxed and 
will subsequently return to the bladder when the 
detrusor muscle relaxes after voiding, so that a 
residue is present continuously. It is this residue that 
almost certainly encourages bacterial colonisation of 
the badder. Lesser degrees of VUR, in which 
radio-opaque contrast fluid is seen to enter an 
undilated ureter transiently, have correspondingly 
less clinical importance. 

In both clinical practice and research it is neces- 
sary to evaluate the severity of VUR; several 
grading systems have been evolved,’ differing 


407 


essentially in their definitions of severe reflux. In 
Birmingham we have used a simple system* based 
on that of Rolleston et al’: 

Grade 1—Reflux of contrast medium on filling 
or micturition which fails to reach 
the renal pelvis. 

Grade 2—Reflux reaching the pelvis and 
calyces but without calyceal disten- 
sion, 

Grade 3—Reflux with distension of calyces. 


While to include grotesquely dilated and tortuous 
ureters, often draining dysplastic kidneys, in grade 3 
may be an oversimplification, the system elaborated 
by the International Reflux Study in Children goes 
to the opposite extreme of splitting severe VUR into 
grades 3-5 and further subdividing each of five 
grades into A, B, and C—a total of 15 subdivisions.’ 
Such a complex system is more vulnerable to small 
errors of interpretation, and underlines the reality 
that reflux exhibits a continuous range of severity. 


Reflux associated renal scarring 


Although the possible role of VUR as a cause of 
urinary tract infection was first recognised 85 years 
ago,” it was the demonstration in 1960 by Hodson 
and Edwards of an association with renal scarring 
which renewed interest in the problem and gener- 
ated the multidirectional research which is still 
gathering momentum more than quarter of a cen- 
tury later.’ Since then the relationship between 
VUR and renal scarring has been extensively 
documented, particularly by Smellie et al, * and it is 
now a decade since we showed a significant correla- 
tion between the severity of VUR and the preva- 
lence of renal scarring.* Because of this association, 
Bailey proposed the term reflux nephropathy which 
has now superseded the older term ‘chronic 
pyelonephritis’.’ 


RADIOLOGICAL APPEARANCES 
The radiological appearances of so called ‘chronic 
atrophic pyelonephritis’ were described in detail by 
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Hodson.'” In health the renal parenchyma, as 


measured from the tip of each outermost papilla to 
the overlying renal outline, is thicker in the polar 
regions than in the middle third of the kidney; 
moreover the four polar measurements are approxi- 
mately equal. The earliest sign of a focal scar is a 
reduction of cortical thickness. As the scar becomes 
more obvious, from contraction of fibrous tissue, 
the renal outline becomes indented while the 
underlying calyx becomes flattened (‘blunted’) and 
finally clubbed, from destruction of the papilla. It 
requires a very high standard of radiological prepa- 
ration to detect small, early scars and, indeed, to 
exclude the presence of scarring. Focal scarring 
occurs more often in the upper than the lower poles, 
while bipolar and generalised scarring are both 
commoner than that which is confined to the middle 
zone; these observations are of relevance to the 
pathogenesis of reflux nephropathy (see be.ow). 


PATHOLOGY 

Reflux nephropathy is primarily a tubulointerstitial 
disease. The histological changes were described in 
a now classical study of 100 necropsy cases of 
‘chronic pyelonephritis’ by Weiss and Parker, who 
drew attention to the frequent origin of the condi- 
tion during childhood.'' The changes have been 
further elaborated by Heptinstall.'* The interstitial 
tissue is infiltrated by chronic inflammatory cells, 
including lymphocytes and plasma cells, but in 
contracted scars these are less prominent and are 
replaced by collagen. The tubules show basement 
membrane thickening, epithelial cell atrophy, and 
collapse of the lumen, and eventually disappear. An 
additional and very characteristic change is dilata- 
tion of other tubules, with thin, atrophic epithelium 
and the inclusion of homogeneous eosinophilic 
casts—an appearance similar to normal thyroid 
tissue. Arteries and arterioles invariably show 
medial and intimal thickening when hypertension is 
present but may also do so in its absence. The 
glomerular changes are entirely secondary amd are 
of two main kinds: (a) periglomerular fibrosis which 
is probably related to chronic intersititial inflamma- 
tion; and (b) collapse or hyalinisation of the 
glomerular tuft, with or without concentric rings of 
collagen formed within the Bowman’s capsule. The 
changes occurring in adjacent, unscarred renal 
tissue are essentially those of compensatory hyper- 
trophy affecting both tubules and glomeruli, the 
latter often increasing in diameter by one third." 
Other glomeruli may undergo segmental sclerosis, 
however, an aspect that will be considered later. 


PATHOGENESIS 
The two contrasting observations that 47% of all 


children with reflux, and even 21% of those with 
severe VUR, did not show reflux nephropathy, 
while a rare child with radiologically typical renal 
scarring did not have VUR,* suggest that the 
relationship between reflux and the nephropathy is 
not a simple one. The finding of scarring without 
VUR, usually in an older child, is easy to explain 
with the knowledge that reflux has a tendency to 
resolve spontaneously, given time.” 

The demonstration of intrarenal reflux was a 
landmark in the understanding of VUR. Rolleston 
et al observed that renal scarring developed in 
precisely the same anatomical segment of the kidney 
as that in which intrarenal reflux had been shown 
radiologically.'* Hodson et al confirmed these find- 
ings experimentally in pigs. Ransley and Risdon 
showed that in human necropsy preparations from 
infants and young children some papillae were fused 
together to form compound structures in which 
papillary ducts opened perpendicularly on to a flat 
or concave surface, rather than tangentially on to 
the sides of conical structures.'° Such compound 
papillae were found more often in the polar than 
mid-zone regions of the kidney—a distribution 
which coincides precisely with that of radiologically 
observed scars.!° Here then was a mechanism 
whereby infected urine from the bladder could gain 
access to the renal parenchyma. Hodson et al 
succeeding in causing parenchymal scarring in re- 
fluxing pigs with sterile urine, but their model was 
one of chronic bladder neck obstruction. Ransley 
and Risdon, however, were unable to reproduce 
their results and concluded that non-obstructive 
reflux nephropathy only developed in the presence 
of urinary tract infection." In practice this is what 
we observe in humans. 

In Hodson’s experimental model high intravesical 
pressures were sustained through progressive com- 
pression of the urethra by a ring that was designed 
not to expand as the piglet grew." This raised the 
question whether raised pressure could play a part in 
the aetiology of reflux nephropathy. In primary 
VUR there is no evidence of obstruction and high 
intravesical pressures are only likely in the presence 
of detrusor instability associated with dyssynergia. 
Taylor et al found that although a high proportion of 
both girls and boys with VUR also had detrusor 
instability, its presence or absence did not correlate 
with either the prevalence of reflux nephropathy’ or 
the rate of resolution of reflux.’ 

It is of considerable interest that most reflux 
associated renal scars detected are already present 
when the patient is first investigated. In a retrospec- 
tive survey involving 23 paediatric departments in 
the United Kingdom, Smellie et al were able to 
document only 87 new scars over a 22 year period.’ 


These developed at any age from infancy to 9 years 
but were rare after the seventh birthday. In a 
prospective therapeutic trial the Birmingham Reflux 
Study Group detected only 10 new scars among 161 
children, the oldest being 7 years old.~” This 
relevant to the observation that intrarenal reflux has 
not been shown after the fifth birthday'* and 
indicates that it is the youngest children who are 
most vulnerable to the consequences of VUR. In 
our prospective study we noted that 57% of infants 
with severe VUR already had reflux nephropathy at 
initial investigation.” 

It has to be accepted that diffusely scarred, 
shrunken kidneys found in infants with hugely 
dilated, refluxing ureters probably represent dys- 
plasia. although the precise aetiological role of 
sterile, intrauterine VUR is still unsettled.” 
Herecitary factors may also play a part in the 
anatomical malformations affecting the uretero- 
vesical junction that permit reflux to occur.” 


CLINICAL SIGNIFICANCE 

In epmlemiological surveys of schoolgirls aged 5-11 
years, one third of those with covert bacteriuria 
were found to have VUR and one fifth reflux 
nephropathy. ™ =" Similarly, in a retrospective 
analysis of outpatients with urinary tract infection 
(from whom we excluded children with neuropathic 
bladder, obstructive uropathy, and congenital renal 
anomalies) we found that 52% of 104 children had 
VUR and that 23% of their kidneys were scarred.” 
It is noteworthy that all but one of the infants in this 
series had severe reflux, and that there were more 
boys than girls in this age group. From a total of 
more than 50 000 schoolgirls screened Hodson 
estimated the prevalence of reflux nephropathy to 
be one in 250 individuals. 

There ts an increased risk of hypertension due to 
both unilateral and bilateral reflux nephropathy,” 
and of progression to chronic renal failure in the 
case of extensive bilateral disease. While there are 
as yet no reliable figures for the incidence of chronic 
renal failure based on prospective studies, prelimin- 
ary figures suggest that this is around 5-6%.°? 
Nevertheless, ‘chronic pyelonephritis accounted for 
27% of children** and 21% of adults” entering renal 
replacement programmes in Europe, and reflux 
nephropathy was found to be the commonest single 
cause of chronic renal failure in a large childhood 
series.“ Thus any effective method of preventing 
the development or extension of renal scarring 
might be expected to have an appreciable impact on 
the escalating costs of dialysis and transplantation. 


Management of VUR 


From the foregoing discussion we may conclude that 
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human reflux nephropathy is a largely acquired 
lesion, dependent upon the coexistence of VUR, 
intrarenal reflux, and urinary tract infection. In our 
present state of knowledge intrarenal reflux is 
unalterable, and we are left with reflux and infection 
to treat. The main aims of treatment are firstly the 
relief of symptoms, which are mainly due to urinary 
tract Infection and detrusor instability, and secondly 
the prevention or limitation of renal parenchymal 
damage. 


SYMPTOMATIC TREATMENT 

Symptomatic management has been fully discussed 
elsewhere and will merely be summarised here.*! * 
A notable finding in our prospective therapeutic 
trial was that children exposed to breakthrough 
urinary tract infection during the first two years’ 
observation showed no higher incidence of pro- 
gressive renal scarring or new scar formation than 
those unexposed.” Moreover, 82% of scars that 
progressed, and all 10 new ones that developed, 
were observed to do so during the first two years’ 
treatment." As the radiologically witnessed renal 
scar is the late result of parenchymal fibrous 
contraction’ it is probable that all these changes 
were initiated before entry into the study. Although 
there is no doubt that carefully monitored chemo- 
prophylaxis can reduce the incidence of bacteriuria, ® 
these recent findings bring into question its long 
term value as a means of preventing progressive 
scarring. Compliance with treatment can never, in 
practice, be monitored with perfection, and in our 
study we showed breakthrough urinary tract infec- 
tion in a quarter of the children who were nominally 
receiving chemoprophylaxis. Hitherto many 
would have regarded the witholding of treatment in 
the presence of VUR and renal scarring as un- 
ethical, but these recent observations suggest the 
need for a controlled study in which chemotherapy 
is given only for symptomatic urinary tract infection. 
In the meantime our practice is to maintain chemo- 
prophylaxis for a penod of two years in children who 
are less than 5 years old at diagnosis, and in whom 
grade 2-3 VUR ts present. The two most effective 
drugs are nitrofurantoin and trimethoprim, because 
the emergence of bacterial resistance against them is 
fortunately rare. Nitrofurantoin suspension is apt to 
cause nausea and sometimes vomiting, but older 
children can usually swallow 50 mg capsules of the 
drug. Either drug should be g given as a single evening 
dose of 1-2 mg/kg/day. 

Other aspects of medical management include the 
encouragement of a liberal fluid intake to create a 
bladder washout effect, and in giris with detrusor 
instability of sufficient intensity to cause diurnal 
incontinence a programme of voiding every two 
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hours can be used.*! * Double voiding, particularly 
at bedtime, can be employed to reduce the residual 
bladder urine volume that results from grossly 
dilated ureters and tends to encouraze urinary tract 
infection. An important but poorly recoznised 
feature of recurrent urinary tract infection and VUR 
is constipation.” The poor perineal muscular relaxa- 
tion that accompanies detrusor instability impedes 
both bladder and rectal emptying, and careful 
abdominal palpation almost invarably shows a 
distended descending colon. Thus an essentia com- 
ponent of management is the introduction of a high 
fibre diet which, by increasing fazcal bulk and 
softness, facilitates muscular relaxation and trereby 
helps to reduce residual urine. 

Operative correction of VUR has z high tecunical 
success rate in experienced hands,” and this would 
seem to be a logical way of preventing incected 
urine from reaching the renal parenchyma. Claims 
of improved renal growth after ureteric reimplanta- 
tion, however, were not supported by parallel 
observations in control patients treated medically.*” 
Moreover, the possible benefits of reimplanzation 
must be balanced against the tendency for refux to 
resolve spontaneously over a long period.’ 38 

In 1975 the Birmingham Reflux Study Group set 
up a prospective trial of operative comparec with 
non-operative treatment of severe VUR. Chldren 
with grade 3 VUR were randomly a.located within 
three age groups (<1, 1-5, 6-14 years old at entry) 
and reinvestigated, functionally and radiolog:cally, 
at intervals of two and five years from operation or 
from allocation to non-operative treatment. 
Altogether 161 children have been observed fcr two 
years and 104 of them for five years. The five year 
results” confirmed and extended taose obtained 
after two years’ observation. * No signiiicant 
differences were observed between treatment 
modes in the incidence of breakthrough urinary 
tract infection, renal excretory functicn and concen- 
trating ability, renal growth, the progression of 
existing scars, or the development of aew ones. The 
technical success rate of reimplantacion was 98% 
whereas 51% of ureters treated non-cperatively still 
showed grade 3 VUR after five vear? chemo- 
prophylaxis: When reflux was bilaterel there was an 
increased-tendency for it to persist. The long term 
effects of VUR persisting into adulth>od remzin to 
be evaluated; nevertheless its persistence did not 
adversely affect renal growth or increase the risks of 
scar progression. i 

Thus we have failed to show superiority for either 
mode of treatment; indeed the extremely poor 
growth of scarred kidneys in children aged more 
than 5 years at entry to the study questions wh=ther 
any form of intervention is likely to be effectwe in 


older patients. In contrast, younger children showed 
evidence of catch up renal growth after two years’ 
chemoprophylaxis, and are the ones who are more 
likely to benefit from treatment. Ransley and 
Risdon showed in refluxing piglets that irreversible 
renal scarring could develop within one week of 
introducing Escherichia coli into the bladder.” The 
high prevalence of scarring already present in our 
patients at entry to the study,” even in infants, 
Suggests that this is also true of humans, and 
underlines the need for more prompt diagnosis and 
vigorous treatment of the first urinary tract infec- 
tion. Although severe VUR may now be suspected 
antenatally from the ultrasonic appearance of the 
urinary tract, cystourethrography is necessary 
postnatally to confirm the diagnosis. What is 
needed, and yet still eludes us, is a reliable and 
non-invasive method of diagnosing reflux in neo- 
nates. 

Meanwhile the choice of treatment of VUR 
remains arbitrary and will depend on social factors 
that may influence compliance with prolonged 
chemotherapy, the availability of surgical skill, and 
perhaps parental preference. The endoscopic injec- 
tion of Teflon under the bladder mucosa immedi- 
ately below the affected ureteric orifice sounds a 
promising alternative to the conventional but more 
invasive surgical reimplantation procedure,*! but 
has not yet been assessed prospectively in a con- 
trolled manner. 


Prognosis 


What does the future hold for patients with persis- 
tent reflux and those who have sustained renal 
damage? Little is known about the effects of 
persistent VUR in subjects with undamaged kid- 
neys, although preliminary evidence suggests that 
their renal function is secure.* It can be speculated 
that those individuals who have not developed 
reflux nephropathy during childhood will never do 
so because their kidneys do not possess refluxing 
papillae. Patients with reflux nephropathy are at 
increased risk of hypertension,“ although in our 
experience this is a rare complication of unilateral 
scarring. Patients with bilateral nephropathy may or 
may not show impaired renal function, depending 
upon the extent of the scarring. 

Until recently we have argued that the future 
health of individuals in whom the scarring is 
confined to one kidney is secure, based on glomeru- 
lar filtration measurements carried out during 
childhood.” There is increasing evidence, however, 
that a proportion of these patients sustain secondary 
changes of a progressive nature in the contralateral 
kidney. Persistent, heavy proteinuria is recognised 


as a sinister development in patients with reflux 
nephropathy,” and it is invariably present in those 
who progress to end stage renal failure.** Kincaid- 
Smith showed focal and segmental glomerulo- 
sclerosis in a high proportion of renal biopsy and 
nephrectomy specimens obtained from adult 
patients with reflux nephropathy and proteinuria, 
including some with normal or near normal renal 
function." That they were present in the unscarred 
contralateral kidney in four patients with unilateral 
reflux nephropathy was a highly significant finding. 
In women with proteinuria, focal and segmental 
glomerulosclerosis, and raised plasma creatinine 
concentrations, the advent of either pregnancy or 
accelerated hypertension may lead to rapid 
deterioration of renal function. “° 


Ongoing research 


Little is known about the early evolution of pro- 
teinuria in reflux nephropathy. Most of the patients 
investigated were adults, although similar glomeru- 
lar lesions have been reported in a few children.*’ * 
The introduction of more sensitive methods of 
determining protein concentration, however, has 
made observations on ‘microproteinuria’ possible. 
Bell et al recently showed significantly increased 
excretion rates of albumin and retinol binding 
protein in children with severe VUR and renal 
scarring, compared with those whose kidneys were 
unscarred.*” Using the Coomassie blue dye binding 
method of measuring total protein concentration, 
which is both simple and cheap yet more sensitive 
than the biuret method at low concentrations, we 
first determined the normal range of protein:creati- 
nine ratios in early morning urine samples obtained 
from 377 healthy subjects aged 3-19 years.“” We 
then assessed proteinuria in children with VUR, 
finding no correlation with the degree of reflux but a 
trend towards increasing microproteinuria with in- 
creasingly severe renal scarring, and an inverse 
correlation with glomerular filtration rate as deter- 
mined by slope clearance of *“'chromium edetic 
acid.”! 

These findings have prompted in depth studies of 
microproteinuria in reflux nephropathy in children. 
Our preliminary renal biopsy studies have con- 
firmed that focal and segmental glomerulosclerosis 
accompanies proteinuria even of short duration and 
at below nephrotic levels. The lesion appears to 
originate in the parahilar region of the glomerulus. 
Additionally we have observed thickening and 
hyaline droplet infiltration of the hilar arterioles in 
unsclerosed glomeruli (M Morita, RHR White, 
F Raafat, unpublished observations). These changes 
are compatible with Brenner’s finding that rats 
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develop proteinuria and glomerular sclerosis after 
extensive renal ablation, if maintained on normal or 
high dietary protein intakes, and with his hypothesis 
that the changes are haemodynamically mediated.” 
Moreover, we have shown that experimental restric- 
tion of dietary protein intake in children with reflux 
nephropathy and proteimuria consistently leads to 
reduction of the urmary protein excretion rate 
(CM Taylor, JS Elises, E Buchanan, DJ Worthing- 
ton, RHR White, MH Winterborn, unpublished 
observations). While it would be premature to 
conclude that dietary protein restriction is an 
effective form of preventive management, these 
early results have nevertheless encouraged us to 
pursue these investigations further. 

The past quarter century has witnessed a wealth 
of significant contributions to the understanding of 
VUR and reflux nephropathy, in which the late 
Professor, John Hodson had a prominent place from 
the start, and yet it is apparent that there remains 
ahead of us a lifetime of research ia this fascinating 
and important field of medicine. 


This article is based on Jectures given to the Philippine Society of 
Nephrology, Manila, on 26 March and at Keto University School of 
Medicine, Tokyo, on 17 May 1988, and is reproduced in modified 
farm by courtesy of the Philippine Journa of Nephrology. 
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Personal practice 


The management of squint 


A R FIELDER 


Department of Ophthalmology, University of Leicester Medical School, Leicester 


Squint may be the first sign of a serious ocular or 
systemic disorder, and yet it is also one of the most 
common ocular conditions of childhood. It follows 
that while most ocular deviations have no such 
sinister connotations, an understanding of the range 
of associations Is essential to be prepared for this 
comparatively infrequent but important possibility. 

Screening for squint has been covered recently! 
and im this article its presence will be assumed. The 
clinical evaluation of the child with a squint will be 
considered first, followed by a discussion of the aims 
and methods of treatment. The main thrust will be 
directed towards the squint itself, but as amblyopia 
is such a frequent and important association this 
topic will also be covered briefly. In order to avoid 
extersive and tedious repetition the associations of 
squint will be listed using a predominantly system 
basec approach. Subdivision into paralytic and non- 
paralytic types is only done at a later stage as both 
may occur in certain categories. Inevitably this 
classification has limitations and inaccuracies, but 
hoperully it will help the paediatrician to consider 
the possible implications of a squint. For further 
reference the reader may wish to consult two 
excellent standard texts.’ ° 


Squint and its associations 


SQUINT AS AN ISOLATED ANOMALY 

Recently emphasis has been placed on early referral 
of intants and children with squint, but this has not 
taker into account that during the neonatal period 
such a deviation may be a normal event. During 


In this article the following terms will be used 
in‘erchangeably: squint and strabismus, esotropia 
and convergent squint, exotropia and divergent 
| squint, comitant and non-paralytic squint, and 
| incominant and paralytic squint. Comitance will be 
| assumed unless the terms incominant or paralytic 
| are used. 


early neonatal life about 32% of infants are diver- 
gent and only 3% convergent.* As the incidence of 
divergence ts higher in preterm neonates it is likely 
that during development the eyes are initially 
divergent but that this resolves over the first few 
weeks of life. 

Apart from those seen in the neonatal period, 
Squints are comparatively uncommon in the first few 
months of life, and the term ‘infantile’ is preferred 
to ‘congenital’ because this type of esotropia is 
rarely if ever congenital but develops between 3 and 
6 months of age. Characteristically the deviation is 
large, constant, and there is no appreciable refrac- 
tive error.” 

Apart from the infantile type, the onset of 
esotropia in childhood is most common between 1'4 
and 3 years of age. The deviation may range from 
the hardly detectable (microtropia) to the cosmeti- 
cally obvious manifest squint, and may be intermit- 
tent or constant. In some the deviation increases— 
or is only present—on accommodation (partially 
and fully accommodative squints respectively). 
Many, but by no means all, are associated with 
refractive errors. 

Exotropia is less common than esotropia at all 
ages and has less propensity to cause amblyopia. In 
infancy ocular divergence should tlert the clinician 
to the possibility of a severe visual impairment. 

Paralytic squints do occur as an isolated anomaly 
in an otherwise healthy child, but a careful search 
for an underlying cause must always be undertaken 
(see acute central nervous system disease). Most, 
but not all, paralytic squints in children are con- 
genital rather than acquired, although the role of 
birth trauma as a causal factor has probably been 
greatly overemphasised. A sixth cranial nerve palsy 
may present at birth but characteristically this 
resolves Over the ensuing few weeks. Apart from 
this clinically obvious and rare exception, the most 
common palsy, of the fourth nerve, is usually not 
diagnosed for a year or so as the ocular deviation is 
difficult to elicit in infancy and the presenting sign is 
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palsy is less common but more obvious, end in 
children is more likely to be congenital than accaiired., 
A form of the latter that usually commences in 
childhood is ophthalmoplegic migraine. Eenign 
recurrent sixth nerve palsy, thought to be a post- 
infective mononeuropathy as it usually follows a 
febrile illness, is included here because at presenta- 
tion there are no associated systemic or neurological 
signs.” In the superior oblique tendon sheath syn- 
drome (Brown’s syndrome) elevation of the eye in 
adduction is limited. The aetiology of this condition 
may differ between cases from a congenital anomaly 
of the tendon sheath to an acquired swelling of the 
tendon. 


SQUINT AND OCULAR DISEASE 

Squint may be the presenting sign of serious ocular 
disease. The eyes of a blind infant are commonly, 
but not invariably, divergent. Most important, 
squint either convergent or divergent may be the 
first sign of a treatable and potentially life thre aten- 
ing condition such as retinoblastoma. Thus squint 
can be associated with unilateral or bilateral ocular 
disease, including cataract and retinal disorder: such 
as regressed retinopathy of prematurity (see below). 
Esotropia also develops in some children with 
congenital nystagmus. 


SQUINT AND SYSTEMIC CONDITIONS 

Many systemic conditions can be associated with 
strabismus and it would not be sensible or indeed 
possible to list them all here. Instead only a few will 
be considered and these will be grouped into broad 
categories. 


Prematurity 

The incidence of comitant squint is increased in 
infants born prematurely with figures quoted from 
11% to 19%.” The pathogenesis of this association 
is not well understood but is almost certainly ĝue in 
part to both the perinatal neurological insults and 
retinopathy of prematurity to which these irfants 
are susceptible.” A high incidence of squint has also 
been reported in term and preterm infants who 
have had phototherapy for the treatmert of 
hyperbilirubinaemia,’” but a causal relatioaship 
between these two and squint has not been defined 
particularly as many of these babies will also have 
suffered the aforementioned complications. 


Disorders of the central nervous sysiem 

Acute diseases of the central nervous system-~The 
association between squint and acute serious disease 
of the central nervous system is well known, and it 
must always be remembered that it may be the first 
sign of serious neurological disease. The deviation 


may be unilateral, bilateral, and concomitant or 
paralytic, or both. Causes include raised intracranial 
pressure, intracranial tumours, trauma, degenera- 
tive and inflammatory diseases.° © 


Neurodevelopmental disorders-—In general, the inci- 
dence of ocular abnormalities in children with 
neurodevelopmental disorders including Down’s 
syndrome and cerebral palsy ranges from about 40% 
to 90% .'° Of these squint is the most common with 
an average incidence of about 40%," depending 
both on patient selection and the nature of the 
neurodevelopmental disorder. Although both comi- 
tant and incomitant deviations occur the former are 
far more common. 


Brain stem dysfunction—Two conditions need to be 
considered in this category: Duane’s and Mobius’ 
syndromes. Duane’s syndrome is relatively common 
and superficially resembles a sixth nerve palsy and 
its identification can obviate the need for extensive 
investigation Often an isolated anomaly, it can be 
associated with other congenital abnormalities such 
as Goldenhar’s syndrome, spina bifida, and deafness. 
Mobius’ syndrome is either a developmental defect 
or an acquired hypoxic insult to the cranial nerve 
nuclei and is characterised by bilateral facial weak- 
ness, horizontal gaze palsies, and esotropia in some 
cases. Affected children are usually mentally re- 
tarded, deaf, and exhibit limb malformations. 


Muscle disease 

Uncommon in routine clinical practice and can 
easily therefore be misdiagnosed. Extraocular 
muscle involvement in myasthenia usually involves 
the levator muscle of the eyelid resulting in ptosis 
and may also affect any other extraocular muscle 
leading to diplopia. Characteristically myasthenic 
symptoms increase with fatigue and the signs can be 
unilateral or bilateral. Ocular motility may be 
affected in other muscle disorders and esotropia 
may occur in myotonia congenita. Ophthalmoplegia 
is seen in a number of muscle disorders including 
congenital and other myopathies, dystrophia myo- 
tonia and mitochondrial cytopathy. As in these last 
mentioned conditions the limitation of ocular move- 
ments is usually symmetrical, diplopia is not a 
common symptom. Rarely only the extraocular 
muscles are involved as in the congenital fibrosis 
syndrome. 


ORBITAL CONDITIONS 

In this group of conditions certain ocular move- 
ments are limited, due not to a neurogenic cause, 
but to mechanical restriction of the muscle move- 
ment. Examples include injury such as orbital blow 


out fractures and infections. Squint may be the first 
sign of an orbital tumour such as rhabdomyosarcoma. 


Investigation 


Even now the evaluation of a squint, and its. effect 
on the visual system, remains essentially clinical. 
The cbvious priority is to identify first those con- 
ditions that require urgent treatment, and inves- 
tigation should consequently be directed initially 
towards three aspects. First the type of squint, 
whether it is paralytic or non-paralytic, and either 
congenital or acquired; second, the identification of 
amblyopia; and third, the presence of associated 
pathoiogy in the eye, orbit, or elsewhere. The extent 
of this spectrum has already been indicated and 
Clearly the prevailing clinical conditions in an 
individual patient will dictate the relevance of each 
of these topics. 


DETERMINING THE TYPE OF SQUINT 

Differentiating the paralytic and non-paralytic 
squint is important and sometimes difficult. Exem- 
plified by sudden onset squint a relatively common 
clinical dilemma in which determining the type (or 
even types) of squint is often difficult and can be at 
times impossible, particularly in the young fractious 
child. A sudden onset is suggestive, but not 
pathognomonic, of paralysis and can also occur with 
non-paralytic deviations, and on occasion both types 
may coexist. 

It is pertinent to review the natural history of 
paralytic strabismus, which at its onset is characte- 
rised by a deviation greatest in the direction of 
action of the paretic muscle. Over the ensuing 
weeks and months there is tendency for ‘spread of 
comitance’ to occur, with the deviation spreading to 
all positions of gaze, so that eventually it becomes 
indistinguishable from a comitant squint and the 
paretic muscle cannot be identified. The following 
points may help in distinguishing a recent from an 
old paresis, or comitant squint. Diplopia is a feature 
ofa recent paresis but not of other types. Amblyopia is 
present in longstanding but not recent deviations 
and past pointing is a feature only of the latter. A 
compensatory head posture is often present in both 
new and old pareses, but rarely in a primary 
comitant squint, and the former two can readily be 
differentiated by scrutinising old photographs. 


HISTORY 

Ocular history 

Diplopia indicates a recent onset deviation, usually 
paretic. If spontaneously volunteered by the patient 
it can usually be relied upon, but this symptom 
extracted by direct questioning must be treated with 
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caution as children can confuse physiological and 
pathological diplopia. The term diplopia is also 
sometimes used to describe blurred vision, as in the 
uncorrected myope. As children relatively rarely 
complain of diplopia, indirect evidence such as 
closing one eye when looking in a particular 
direction can be helpful. Often there is a disparity 
between history and findings concerning the follow- 
ing signs: squint, ptosis, compensatory head pos- 
ture, proptosis, and pupil inequality. In this situation 
a selection of photographs can be invaluable in 
distinguishing old from fresh pathology and obviate 
the need for extensive investigations. 


General history 

Information on pregnancy, perinatal history, and 
general development are obviously important, but 
for the readers of this article need not be stressed. 
Nevertheless as squint may be the first sign of a 
serious neurological or ocular abnormality, the 
history must take these possibilities into account. 


EXAMINATION 
Ophthalmic examination 

Measurement of visual acuity is the first step, but 
this remains the Achilles heel of paediatric ophthal- 
mology. Even at the age of 3’ years accurate 
measurement is often not possible using standard 
tests.'’ Preferential looking based techniques are 
opening important new horizons in clinical vision 
assessment, but as yet caution must be expressed 
regarding their accuracy in amblyopia measurement 
in the very young.'* Therefore in this population, 
evaluation remains qualitative, relying on such 
observations as objection to the occlusion of one 
eye. 

Look for any facial, orbital, eyelid, or ocular 
asymmetry. Surprisingly when this is present deter- 
mining which side is abnormal may not be simple. 
Thus a mother’s comment that the right eye is 
smaller could denote just that. It could also indicate 
the presence of a right ptosis, right enophthalmos, 
or left proptosis, all of which could, by different 
mechanisms, be associated with strabismus. 

Assessment of the squint and ocular motility, 
including the cover test, is mandatory. Ocular 
movements must be tested in all positions of gaze, 
and while many paretic squints are obvious, during 
the recovery phase limitation of movement may be 
almost undetectable. In this instance further tests 
(for example, Hess chart) of overaction of the 
synergistic muscle of the other eye can be invaluable. 

No ophthalmic examination is complete without 
assessment of the pupillary reactions, visual fields 
(when indicated) and fundoscopy. As many squints 
are associated with an abnormal refractive status, 
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except where urgent clinical problems preclude, 
mydriatic refraction is an essential part of the 
assessment. 


Systemic examination 

Most squints occur as an isolated anomaly; however, 
the possibility of coexistent or causal systemic 
pathology must not be forgotten, and a detailed 
paediatric assessment undertaken if indicated. 


ADDITIONAL INVESTIGATIONS 

Having already indicated the range of concitions 
that can be associated with strabismus, the need for 
additional tests such as a Hess chart, tensilorm test, 
muscle biopsy, or computed tomogram is dictated 
by the prevailing clinical conditions and will mot be 
considered here. 


Treatment 


The aim of treatment is to restore binocular single 
vision. This single aim encompasses: rectifying and 
refractive error, the treatment of amblyopia, and 
finally correction of the ocular deviation. As in 
almost all young children with strabismus there is a 
risk of amblyopia, treatment is directed initially 
towards prevention or correction of this aspect, and 
then to the management of the deviation. Although 
complete restoration of normal visual functions ts 
often not possible, significant and worthwhile 
improvement can usually be achieved. 


TREATMENT OF AMBLYOPIA 

Not all types of amblyopia behave similarly and here 
only general guidelines are included. The principle 
of all modalities of amblyopia treatment is to 
promote the use of the amblyopic eye by compro- 
mising the vision of the better eye. This is usually 
achieved by occlusion, but other commonly used 
methods include penalisation and the CAM stunula- 
tor. Treatment should commence at as early an age 
as possible, but a prerequisite to all amblyopia 
treatment is a clear retinal image, and consequently 
accurate optical correction is essential using either 
spectacles or contact lenses, 

Occlusion of the better eye, by an adhesive 
occluder, is the most commonly used method of 
amblyopia treatment and this can be worn ful: time 
or part time. Full time occlusion requires careful 
monitoring as there is a danger of transient 
amblyopia developing in the initially non-amb i yopic 
eye. Part time occlusion is generally preferred for 
durations of 30 minutes to three hours or more. One 
study that compared conventional (more than three 
hours a day) and minimal (30 minutes) occlusion, 
and the CAM stimulator (see below) found all three 


methods equally effective, although there was no 
improvement in 23%.'’ If no improvement was 
achieved with one method it was worth trying one of 
the alternatives.'” If the amblyopia is refractory to 
treatment, as a last resort a short period of intensive 
occlusion on an inpatient basis may be undertaken. 
Occlusion is continued until either the visual acuity 
is restored to normal, or failing this, remains stable 
for at least three months. After cessation of treat- 
ment vision may deteriorate again in about 50% of 
cases,” and further periods of occlusion may be 
required. If amblyopia is to recur this usually occurs 
soon after the completion of treatment, but can be 
much later at about 12 to 13 years of age. Compliance 
is a common problem not surprising as occlusion is 
unpleasant particularly when the amblyopia is 
dense. Reported success rates vary: E 92%" 
or 100%. Flynn and Cassady reported success in 
only 56%, but their series included patients with 
form deprivation amblyopia, a particularly difficult 
group to treat.“ Despite these varying success rates 
occlusion remains the mainstay and most effective 
form of treatment. 

Two other types of amblyopia treatment in 
current use are penalisation and the CAM visual 
stimulator. In penalisation the vision of the better 
eye is blurred with either atropine or glasses, or a 
combination of these two. It can be used in 
amblyopia in the following situations: as the first 
line of treatment (not common), as an alternative 
when occlusion has failed, for maintenance of vision 
after successful occlusion, for recurrent amblyopia, 
and for children who refuse to wear an occlusive 
patch for cosmetic reasons.” > The CAM visual 
stimulator consists of a rotating high contrast grating 
with a transparent cover over which the child draws. 
Each treatment session lasts only a few minutes. 
Although improvement does occur this cannot be 
attributed to the gratings per se, but to other factors, 
such as minimal occlusion of the better eye during 
treatment.” 


TREATMENT OF SQUINT 

As already mentioned the aim of squint treatment is 
the restoration of binocular function. Unfortun- 
ately, particularly in comitant deviations, this is 
often not possible, and the cynic could easily regard 
treatment as entirely cosmetic. Of course cosmesis Is 
an important goal in itself but in some paralytic 
deviations normal binocular function can be re- 
stored, while in other types of squint useful but 
subnormal binocular function can be achieved. In 
this section the deviation will be assumed to be 
comitant unless otherwise specified, and because of 
the large range of conditions within this range 
treatment will only be discussed in broad terms. 


Despite the knowledge that most squints are without 
any serious systemic or ocular overtones, this 
possibility must not be forgotten, and before correc- 
tion cf the ocular deviation is considered, the child 
should be adequately investigated. 


Nonsurgical treatment 

Optical—-Refractive errors and squint are commonly 
assocmated, and for this reason every strabismic child 
should have a meticulous mydriatic refraction. 
Spectacles are prescribed for two distinct reasons: 
first to correct a visually important refractive error 
and io provide a clear retinal image-—essential 
before embarking on amblyopia treatment. Second, 
te ensure reasonable balance between accommoda- 
tion and convergence. In this latter situation spec- 
tacles are prescribed to rectify the ocular misalign- 
ment and not to correct a visual deficit. Certain 
deviations, such as fully accommodative esotropia, 
can be adequately controlled by spectacles, while for 
others the result is less satisfactory and surgery may 
then de indicated. The effect of refractive correction 
depends on the age of the patient and squint type, 
but even so is often difficult to predict and it is 
common practice to correct any ‘significant’ refrac- 
tive error as an initial step before embarking on 
surgery. Prisms are rarely used in paediatric practice 
except perhaps temporarily to control diplopia in a 
paralytic squint. 


Surgical treatment 

Surgery to align the eyes is considered for the 
following reasons: to cure diplopia, correct a com- 
pensatory head posture, or most commonly to 
correct a squint either not associated with a refrac- 
tive error, or when spectacles have not had the 
desired effect. General comments only will be 
made. 


Parelytic squint—-Whether the palsy is congenital or 
acquired, treatment is essentially surgical (having 
first corrected any amblyopia) aiming to correct 
either a compensatory head posture or diplopia. For 
an acquired palsy at least six months of recorded 
stability is mandatory before surgery is contem- 
plated. 


Comitant squint—Any significant refractive error is 
corrected first, even in the presence of normal visual 
acuities. The adage, amblyopia correction before 
surgical intervention, generally holds true and every 
parent must understand that surgical alignment will 
not improve visual acuity. Surgery for infantile 
esotropia is generally undertaken between 6 months 
and 2 years of age as correction after this time 
achieves less in terms of binocular function. Surgery 


The management of squint 417 
for cosmetic reasons can be performed at any age 
aithough the needs of an individual child will dictate 
the timing of this. 

A group which requires particular attention is that 
with neurodevelopmental problems. As with all 
cases of strabismus the appropriate refractive cor- 
rection should be considered first otherwise the 
result after surgical intervention can be 
disappointing.” If surgery is undertaken the amount 
of extraocular muscle surgery necessary to achieve 
the same result needs to be less in the retarded 
compared with the normal child. In the past there 
has been a general reluctance to consider cosmetic 
surgery for these children, but the results can be 
rewarding for the child, parent, and others in daily 
contact.’ Under these circumstances it is not the 
role of the surgeon to advise surgery, but simply 
ensure that parents understand the various thera- 
peutic options, their benefits and limitations. 


Treatment of special types of squint--The manage- 
ment of other types such as Duane’s syndrome, 
superior oblique tendon sheath syndrome, and those 
due to muscle or orbital disease, cannot be consi- 
dered in detail here. Some of these conditions 
produce no symptoms or little cosmetic defect (for 
example, most cases of Duane’s syndrome) and 
clearly do not require treatment, while for others 
surgery may be considered to reduce or correct the 
strabismus or head posture, or increase the field of 
binocular single vision. 


Botulinum toxin 

This neurotoxin produces a temporary paralysis 
when injected into muscle and has been used as an 
alternative to extraocular muscle surgery over the 
past eight years. It is particularly effective in palsies, 
but has also been used in comitant deviations. To 
date its use in children is limited,“ *° but in the 
future it may well find an important niche in the 
management of paediatric strabismus. 


Conclusion 


While in most children squint is an isolated abnor- 
mality, it can also be the consequence of, or 
associated with, a large variety of other conditions. 
Clinical evaluation is not always straightforward and 
it is imperative that when there is the possibility of 
additional pathology the appropriate multidisciplin- 
ary assessment is adopted. In general, treatment is 
directed first to the correction of amblyopia and 
secondarily to the deviation itself. 
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Contemporary history 


Oral rehydration therapy: an epithelial transport 


success stor y 


W B GREENOUGH IH 


Division of Geographic Medicine, Johns Hopkins University, Baltimore, USA 


Oral rehydration therapy prevents death in acute 
watery diarrhoea except in the most severe 1-3% of 
cholera cases. If started at the onset of illness, 
weakness, orthostasis, muscle cramps, lethargy, and 
other symptoms of a contracted circulating blood 
volume are entirely prevented.! Poor countries have 
rapicly expanded their use of this practical and 
inexpensive treatment? while it has been largely 
neglected in wealthy nations in favour of the more 
hazardous and costly luxury of hospitalisation and 
intravenous therapy. Improved solutions are now 
emerging that not only rehydrate patients, but also 
reduce severity and shorten illness.* To grasp this 
oppertunity basic physiological research on the 
intestinal transport of amino acids, dipeptides and 
tripeptides, and clinical studies of solutions which 
optimise all cotransport pathways and minimise 
lumenal osmotic forces are needed. Such research 
should be connected to practical field trials of 
improved oral rehydration solutions. 

Of the origin of oral rehydration therapy it can be 
said that nothing is discovered unless it is already 
known. As it is a decisively effective treatment 
based on ingredients in common foods and drinks, 
glimpses of benefit have been repeatedly observed 
in many countries in what may be called ‘grand- 
motier solutions’. The earliest recorded reference | 
have found is from Vedic texts.* All such home 
solutions take partial and unwitting advantage of the 
potent cotransport capacity of the intestine which 
links the absorption of salt, water, and certain 
solutes. Unfortunately the empirical knowledge 
embodied in folk remedies before the scientific 
discovery of intestinal cotransport and its applica- 
tion to the correct formulation and administration of 
oral hydration solutions was rarely sufficient to 
prevent many deaths from diarrhoea. Few ‘grand- 
mother solutions’ were constituted adequately to 
tread the path of effective hydration without the 
hazards of hypertonicity or hypotonicity. The com- 
monest oversight in their use was failure to ade- 
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quately replace losses. Few family members ever 
thought of drinking the several gallons of soup that 
may be essential to replace losses in severe cases of 
diarrhoea. 

The scientific basis for oral rehydration therapy 
evolved in physiology and biophysics laboratories 
from the late 1940s to the early 1960s. Of particular 
note were early observations from Oxford Univer- 
sity by Parsons and Fisher who first showed in an in 
vitro preparation of rat small intestine that glucose 
enhanced the absorption of water.’ Later the 
biophysical laboratories of Harvard University fos- 
tered investigations of Curran® and Crane.’ A full 
articulation of the obligatory transport of sodium 
ions with glucose molecule independent of any 
metabolism of glucose probably rests with Schultz 
and Zalusky in 1962 working at the United States 
Air Force School of Aerospace Medicine.” Had the 
funding agencies who provided the support needed 
to carry out esoteric in vitro research on basic 
transport processes been seeking a way to alleviate 
death and suffering of the world’s children it is 
unlikely they would have chosen to support the very 
investigations that made oral rehydration therapy 
possible. 

Concurrently with the basic science that was in 
progress in England and the United States there was 
a resurgent interest in the problems surrounding 
clinical cholera. Crucial early studies by United 
States Naval Medical Research Units led by Captain 
Robert Phillips, first in Egypt in 1947 then in 
Thailand in 1958, led to an accurate understanding 
of the pathophysiology of cholera.” This provided a 
firm foundation for understanding other diarrhoeal 
illnesses and stimulated the establishment by the 
United States National Institutes of Health of two 
research units in the midst of cholera endemic areas. 
One of these was The Pakistan-SEATO Cholera 
Research Laboratory (now The International 
Centre for Diarrhoeal Disease Research, Bangla- 
desh) in Dhaka, Bangladesh. The other was the 
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Johns Hopkins University International Center for 
Medical Research and Training in Calcutta, India. 
Investigators at these units were aware of current 
research in physiology and biochemistry and rapidly 
advanced understanding of cholera and relatec it to 
other diarrhoeas.'” Clinical research was linked to 
patient care and the situations in Dhaka and 
Calcutta made it obvious that although proper 
intravenous fluid therapy could guarantee survival 
of cholera patients, it was equally clear that the vast 
majority of patients with cholera and cholera like 
ilinesses would never have access to intravenous 
technology nor be able to afford it. 7 Thus the 
large numbers of untreated and dying cholera 
patients provided an enormous stimulus to the 
search for successful oral hydration solutions. 

Early attempts in the Phillipines by Dr Phillips 
and his colleagues met with some success in showing 
that glucose could produce net fluid absorptien in 
patients with cholera, but they failed because of 
excessive sodium concentrations in the solut-ons, 
which produced hypernatraemia.'? Careful intuba- 
tion studies were then done in Dhaka to define 
electrical potential changes and ion fluxes produced 
by glucose-electrolyte solutions of varying COM 0SI- 
tion perfused into actively purging cholera 
patients.'* Subsequently both in Dhaka and Cal- 
cutta orogastric glucose-electrolyte solutions with 
well defined boundaries of composition were 
perfused into actively purging cholera patients and it 
was shown that oral solutions could successfully 
rehydrate and maintain hydration." © In late 1967 
and 1968 treatment of patients. first in the hos ital 
and later in a rural area of Bangladesh. was 
successful. '° '’ By 1971 application of oral rehydra- 
tion therapy to large numbers of victims under the 
most adverse conditions during the exodus of 
refugees from war torn Bangladesh was highly 
successful. Death rates of untreated cholera ar ong 
refugees were between 30 and 50%. With oral 
rehydration therapy administered by briefly tra ned 
volunteers and packaged tn the library at the Jehns 
Hopkins University International Center for Medi- 
cal Research and Training in Calcutta death rates 
dropped to less than 3%. In an area where there was 
medical supervision and where intravenous fluid was 
used for early rehydration of the most severe ceses, 
mortality was less than 1%.'* 

Investigators returning to the United States from 
Dhaka and Calcutta continued studies on cholera 
and oral rehydration therapy. In rapid succession 
the mechanism of action of cholera toxin was 
shown’ and the toxin , purified. 20 Other related 
toxins were discovered.*' The cotransporting capac- 
ity of the intestinal epithelium was shown not te be 
affected by any of the mechanisms producing the 


vast majority of diarrhoeal illness in the world. A 
rapid consensus was developed under the aegis of 
the World Health Organisation (WHO) concerning 
the composition of a standard solution for oral 
rehydration therapy.” By 1978 the global import- 
ance of diarrhoeal diseases was recognised as WHO 
formed a Control Programme for Diarrhoeal 
Diseases*’ and the Cholera Research Laboratory in 
Dhaka was reconstituted as the International Centre 
for Diarrhoeal Diseases Research, Bangladesh.'° A 
concerted effort has resulted in the majority of poor 
countries adopting national programmes for control 
of deaths due to diarrhoea and diarrhoeal diseases. 

With these solid accomplishments have come a 
series of issues including: 


(1) Continuing dialogue and investigations of 
the safe and effective compositional boundaries 
of solutions being used for oral rehydration 
therapy. Fortunately when used early and in 
sufficient volumes normal renal perfusion is 
maintained. The resultant sustained normal 
renal function permits considerable latitude. 
(2) The formidable practical problems of stor- 
age with timely distribution to those in need 
coupled with assured safe preparation remain 
challenging. 

(3) The place of home solutions of widely 
varying compositions and instructions for prep- 
aration still confounds most national pro- 


grammes. Thus some excellent and available 
oral hydration solutions are relegated to 
obscurity. 


(4) The best way to train those who will 
subsequently train others to propagate the most 
effective use of oral rehydration therapy pre- 
sents many alternatives, all of which require 
evaluation. 

(5) Solutions with improved performance that 
shorten diarrhoea and improve nutrition are 
emerging rapidly. Decisions on how and when 
to advocate these in place of the now standard 
WHO/United Nations Childrens Fund (Unicef) 
oral rehydration solution present a problem. 


Now in 1989 there are enormous opportunities 
and with these formidable challenges. Perhaps the 
first challenge is an urgent need to return to the 
basics of transport dynamics—the original source of 
oral rehydration therapy. We have been aware that 
besides glucose there are other independent cotrans- 
port pathways that have not been adequately 
explored. Amino acids, dipeptides and tripetides, 
and other compounds all depend on the sodium ion 
for their absorption by the gut.” Early studies 
tested glycine,” > and more recently alanine has been 
tested in solutions for oral replacement therapy.” It 
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is clear that these and other amino acids will 
stimudate the transport of sodium additively to 
glucose at low concentrations. We need to know the 
theoretically optimal mix of glucose, peptides, 
amine acids, and any other compounds important to 
the transport functions and integrity of intestinal 
epithelium. We are lacking much of this informa- 
tion. Even with this knowledge, however, there is a 
very serious obstacle to overcome. The intestine has 
a very permeable or ‘leaky’ epithelium exquisitely 
sensitive to osmotic and hydrostatic forces.’ ** Thus 
oral rehydration solutions must be designed to have 
the lowest possible osmotic activity to minimise 
osmotic restraints to the transit of water from the 
lumen into the blood and lymphatics.” 

The digestive system as a whole provides an 
extraordinary opportunity to solve the osmotic 
constraint. It is designed to accept polymers and 
degrade them at a rate and locus that minimises the 
accumulation of cleaved small molecules in the gut 
lumea. In the common diarrhoeal illnesses digestive 
enzymes which cleave starches and proteins are 
present in excess perhaps due to the hypersecretory 
nature of the diseases and their mediators. Thus we 
can present salt and water to the intestine together 
with cotransport molecules linked as large osmoti- 
cally inactive polymers. The problem and possibility 
then is to define which starches and which proteins 
provide the best and most digestible mixture of the 
ultimately desired cotransporting glucose and amino 
acids. Or more simply stated—what foods are 
available locally in any situation that will best 
provide the needed substances to promote solute 
absorption? Thus science returns to the ‘grand- 
mother solutions’ but with a very clear agenda in 
mind. 

Observations from the International Centre for 
Diarrhoeal Diseases Research in Dhaka in 1978 that 
solutions for oral rehydration therapy based on rice 
powder were at least as effective as glucose based 
solutions” have been widely confirmed. Many 
studies have now shown that both the severity and 
duration of diarrhoea are considerably reduced and 
vomiting controlled by cereal based solutions.” °° 
At present one field trial has been completed that 
appears to confirm the results of clinical trials—that 
there are significant advantages to cereal based 
solutions. °° 

As yet there are no studies that have looked at the 
kind or amount of proteins needed for optimal 
absorption of salt and water. It is not known how 
much the proteins present in the cereals contribute 
to the improved performance of cereal based oral 
rehydration solutions. This is a frontier in urgent 
need of exploration. 

Finally it is important to emphasise that the main 





reason that the use of digestible polymers improves 
the performance of these solutions is that more 
cotransporting molecules can be made available 
with little or no osmotic penalty. Thus solutions such 
as rice water or other dilute starch or protein 
solutions for oral rehydration fail to make use of the 
main rationale for which a cereal based solution was 
introduced. Because of the fortunate finding that 
natural food polymers outperform commercially 
processed monomers there is a real risk of confusion 
and relapse to a potpourri of ineffective or inade- 
quate home solutions. The principle of providing 
maximum cotransporting molecules at the lowest 
lumenal osmolality with the correct concentrations 
of salts and giving enough to replace all losses must 
be kept clearly in focus, taught effectively, and 
propagated without distortion for the fullest and 
most effective application of oral rehydration ther- 
apy. 

The future holds several promises if we do our job 
properly. First and foremost, except under true 
famine conditions, all households now have cereals 
and salt with which effective oral rehydration 
solutions can be made. Communication of know- 
ledge is needed and when successful there will be 
few deaths due to acute watery diarrhoea. Second it 
is likely that through research and the technology of 
the food processing industries a new family of 
polymeric solutions can be produced and conve- 
mently packaged at low cost. Third it is likely that 
even wealthy ‘developed’ countries may adopt early 
use of oral rehydration therapy in diarrhoea and 
there will be great savings in the unnecessary 
hospitalisations now required for intravenous re- 
placement therapy. This will reduce complications 
that accompany hospitalisation and indwelling 
vascular lines. 

There will of course be many problems and 
controversies about how best to make use of what 
we know. ÍI have entirely avoided crucial issues in 
the treatment of diarrhoea—that is, nutrition and 
what and when to feed. Implicit in what I have said 
about food polymers and oral rehydration therapy, 
however, is the fact that feeding should accelerate 
the resolution of diarrhoeal illnesses. This is largely 
true and many would say that there is no need of 
food based oral rehydration—we can simply use 
standard glucose based solutions and feed preteins 
and complex carbohydrates. This is in fact a viable 
alternative that is being explored.” If food polymers 
are used for oral rehydration solutions when does 
one feed? My current answer is as soon as a patient 
is able and willing to eat. What to feed is a large area 
of concern and inquiry of itself.* 

The special problems of treating neonates or 
premature babies have not been addressed in this 
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discussion. How successfully oral rehydration ther- 
apy can be pressed for the treatment of the youngest 
infants still demands further work. That breast 
feeding can and should be maintained is very ‘lear. 
It should be noted, however, that there may 3e an 
added margin of safety in the polymer basec oral 
rehydration solutions. If not cleaved by digestive 
action the starches and proteins pass rapidly out 
without the hazard of osmotic diarrhoea because of 
their intrinsically low osmolality. 


This paper was presented at the Annual Meeting of the British 
Paediatric Association in York, 12-15 April 1988. 
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Neenatology—then and now (CHM Walker) 


C reactive protein (1957) 


The significance of the C reactive protein estimation in streptococcal 


and allied disease 
SHEILA F DAWSON 


Boota Hall Children’s Hospital, Manchester (Arch Dis Child 1957;32:454-60) 


By the time this paper was published the existence of C 
reactive protein had been known for at least 27 years—that 
is, almost 60 years ago. While originally thought to be a 
specific antibody against the pneumococcus it was even- 
tually found in humans as a serum reaction to numerous 
inflammatory conditions and to tissue necrosis. This paper 
described the further purification by crystallisation of the 
protein and the production on a commercial scale of a 
specific antiserum for C reactive protein. 

The claim is made that ‘the use of this antiserum makes 
the detection of C reactive protein in serum a simple test’ 
and describes its value in streptococcal and related 
disorders. Despite the claims that the new test was both 
qualitative and quantitative (reading a column of precipi- 
tate) the fact that the introduction states that C reactive 
protem ‘is absent from normal serum’ indicates that it 
could not have been a very sensitive test at that time. 
Today. It is now known that C reactive protein is only one 
of several plasma proteins of hepatic origin that increase in 
concentration in response to tissue inflammation, and the 
current interest in the newborn is its value in the detection 
of infection. White blood cell counts and ratios and 
erythrocyte sedimentation rates (with some recent reser- 
vations') have on the whole proved adequate in older 
patients to establish the presence of active inflammation 
and C reactive protein has been used more to detect other 
forms of tissue damage, for example, in rheumatic disease. 
In the newborn, however, white blood cell counts and 
erythrocyte sedimentation rates are ‘fickle friends’ because 
of the wide physiological and pathological variations in red 
and white cell counts and plasma protein concentrations. 
Thus serial C reactive protein estimations, even measured 
semiquantitatively, have come into use with some success 
in aiding the detection of infection. 

Though C reactive protein is the most easily measured 
reactant it has until recently been a poorly standardised 
semiquantitative test but its overall value should improve 
now that an international reference standard is available. 
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Several rapid quantitative assays are now used and it has a 
singular advantage of responding vigorously within 6-10 
hours of the onset of bacterial (though not viral) infection.” 

Of the other acute phase reactants that have been 
studied in rheumatic diseases the mucoprotein tyrosine has 
been shown to be more ‘stable’ in the face of treatments 
with antibiotics and steroids. If micro methods. were 
available for some of these other reactants they might 
assist even more than C reactive protein or plasma 
viscosity in establishing the presence of active infection in 
the newborn—or is it easier just to treat all preterm babies 
prophylactically with wide spectrum antibiotics? Even if 
the latter course is adopted such tests might help to identify 
those babies who were ‘escaping’ from such protection and 
to recognise the need for a change in antibiotic. Nitroblue 
tetrazolium and an acridine orange leucocyte cytosine test 
are also being studied in the apparently never ending 
search for a reliable, preferably single, test for neonatal 
infection.“ 
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The future of the BPA 

Sir, 

I have read Dr Forfar’s personal paper with sadness and 
surprise. His view of the story of paediatrics and the Royal 
Colleges of Physicians, at least as far as this CoLege is 
concerned, is based on misunderstanding and misin“orma- 
tion. The statements that the Joint Paediatric Committee 
was ‘not allowed to develop’, and that ultimate authority is 
‘vested in committees controlled by physicians conterned 
with adults’ are simply erroneous. Authority m this 
College lies with Comitia to which all Fellows have full 
access. Also untrue is the statement that unliEe the 
democratic BPA, the College and Comitia of this College 
have not had full opportunity to discuss the situation. Dr 
Forfar was on the Council of this College and if he thought 
cur discussions on these issues were inadequate he could 
easily have enlarged them. 

Let me summarise the position of this Colleg> with 
regard to the future of paediatrics. We support the cims of 
the BPA and are as concerned as they are with the future 
of paediatrics. We believe that it should lie within the 
general body of medicine, not in a separate College which 
we think would divide and weaken paediatrics and general 
medicine. We explained this to Dr Forfar, then Prezident, 
and Dr T L Chambers, the Secretary of the BPA. when 
they came to see College Officers a couple of years ago. 
We said that the College would, however, welcome a 
suggestion of a Joint Faculty and do all we could to help it 


forward. Dr Forfar seemed at the time to welcome these 


views. We did not take any initiative thereafter as clearly 
that lay with the paediatricians—if we had done so we 
might well have been accused of interfering in the affairs of 
the BPA. Indeed, the College has had no proposal from 
the BPA until recently, after Dr Forfar wrote his article, 
when the present President of the BPA wrote io the 
President. 

The position of paediatrics in this College at present is 
that there is always a paediatric censor, one of the three 
representatives on the Joint Consultants” Committee is a 
paediatrician and, in response to a BPA iritiative, we have 
now created paediatric Regional Advisers who had their 
first meeting in October. 

We were under the impression that we had met all the 
paediatricians’ requests and are at a loss to understend Dr 
Forfar’s evident sense of grievance. 

We are anxious to find a way forward taat will be in the 
interest of children and their doctors, anc which wil keep 
paediatrics and general medicine as closely together as 
possible. 


D A PY 

Registrar, 

Royal College of Physicians, 
17 St Andrew’s Place, 
London NW! 4LE 


Inner city tuberculosis and 
Immunisation policy 

Sir, 

I read with interest the article by Cundall and Pearson on 
neonatal BCG immunisation.’ Although I applaud their 
conclusion that poverty may be a better indicator than 
ethnic origin of the risk of contracting tuberculosis I fear 
that this conclusion is based on a misleading analysis of 
their data. They tell us that it is policy (with an 86% 
uptake) in Leeds to immunise Asian children with BCG. 
Therefore they are comparing immunised Asian children 
with unprotected white children. If one calculates a rate for 
Asian children who are not vaccinated (910 children) it 
comes to an annual rate of 44 cases per 100 000 compared 
with their rate for white children of 5-5 (assuming that 
BCG is 100% effective). Taking their lower quoted figure 
for protection of 64% this leaves a total unprotected Asian 
population of 2922 and therefore an annual rate of 13-7 
cases per 100 000. This is still 2-5 times greater than the 
rate for white children. A similar calculation (assuming 
64% protection) results in a rate of 10-7 (their rate 10-0) 
for the urban priority area and 3-9 (their rate 3-9) for the 
non-urban priority area. 

I would suggest that this analysis of their figures, which 
although crude does attempt to compare unprotected 
Asian and white children, supports the conclusion that 
immunising Asian children at birth reduces the incidence 
of tuberculosis in that group but does not support their 
conclusion that poverty is a better indicator than ethnic 
group of the risk of tuberculosis in childhood (Asian rate 
13-7, urban priority area rate 10-7). These figures still 
support the idea that an expansion of neonatal BCG 
immunisation to include all children from the more 
disadvantaged areas is worthy of consideration. However, 
to show that ethnic groups are less at risk than people from 
poorer areas we would need a proper comparison of 
similar groups which this study clearly is not. 
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Drs Cundall and Pearson comment: 


We thank Dr Vickers for his interest in our study. We do 
not think that our analysis of the data was misleading. We 
have stated clearly that our policy of BCG immunisation of 
Asian infants was one of the factors which contributed to 
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the relatively small number of Asian children with active 
tuberculosis. The further analysis of our data by 
Dr Vickers is valid, but does not detract from our 
conclusion that tuberculosis was more common in poor 
children than in Asian children. 


Ribavirin in respiratory syncytial virus 
infection 


Sir, 


Over the winter of 1988, 10 infants with congenital heart 
disease were treated for severe bronchiolitis at Guy's 
Hospital. All required respiratory support of greater than 
50% oxygen in a headbox, and seven required assisted 
ventilation. Seven patients were positive for respiratory 
syncytial virus, and seven received nebulised ribavirin for 
three to five days. There were four deaths, all infants with 
pre-existing pulmonary hypertension (see table). 

Despite the early use of nebulised ribavirin, supervised 
by Brittania Pharmaceuticals Ltd, some patients continued 
to deteriorate. Only three patients showed some improve- 
ment after ribavirin use. No patient improved when 
ribavirin was first used after ventilation had commenced, 
Indeed one child had an unexplained cardiorespiratory 
collapse on the ventilator shortly after starting ribavirin, 
We documented no other possible side effects. 

We wish to emphasise the severity in Britain of 
respiratory syncytial virus bronchiolitis in infants with 
congenital heart disease. The high mortality in the 
presence of pulmonary hypertension confirms earlier 
American reports.’ Our clinical impression was that 
ribavirin, started very early in the disease ‘may’ prevent 
some infants progressing to respiratory failure. The out- 
come was never one of dramatic clinical improvement. 

The resource implications of widespread early use of 
ribavirin in all mildly symptomatic infants are very great 
however (approximately £600 for a three day course). We 
therefore strongly support the call for randomised con- 
trolled trials of ribavirin in bronchiolitic infants with 
cardiopulmonary disease.” 
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Lung function and bronchial 
responsiveness measured by forced 
oscillometry after bronchopulmonary 
dysplasia 


Sir, 

We were interested to read the recent report by Duiverman 
et al on lung function in the long term survivors of 
bronchopulmonary dysplasia.' Their results differ from 
those of previous small studies and one large series” in that 
they failed to find an increase in airway responsiveness to 
inhaled histamine. Although differences in protocols and 
techniques used in these studies make direct comparison 
difficult, we feel that the main problem was technical 
rather than physiological. 

The incidence of a positive airway response to pharma- 
cological challenge depends on the arbitrary dose or 
concentration of the bronchoconstrictor agent used. By 
choosing a histamine dose as low as | umol (325 ug), 
Duiverman and colleagues found very few responders both 
in the uncomplicated preterm survivors and in the group 
with bronchopulmonary dysplasia. At such a dose, only 
those who had a degree of airway responsiveness compar- 
able with clinical asthma would be identified. One can only 
infer from their study that long term survivors of broncho- 
pulmonary dysplasia were no, more likely than other 
children of preterm birth to have a degree of airway 








Table Clinical details of 10 infants studied 
Case Congenital Respiratory Assisted Ribavirin Outcome 
No heart syncyital ventilation given 
disease VITUS given 

i Total anomalous pulmonary venous drainage + Yes Yes Died 
2 Patent ductus arteriosus + Yes Yes Alive 
3 Double outlet right ventricle + Yes Yes Died 
4 Total anomalous pulmonary venous drainage + No Yes Alive 
5 Aortic stenosis, mitral incompetence + No Yes Alive 
6 Ventricular septal defect + No Yes Alive 
7 Pulmonary stenosis + Yes No Alive 
& Atrioventricular septal defect Yes Yes Died 
9 Ventricular septal defect Yes No Alive 
10 Ventricular septal defect Yes No Died 
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responsiveness as severe as that of the asthmatics. More- 
over, with very few positive airway responders in e small 
study group it would be difficult to show a signeficant 
difference statistically, even if such a difference had 
existed. Additionally, without a reference populatior., they 
cannot say whether their findings were normal or abnormal. 

In our own study of a cohort of low birthweight children 
we found that the distribution of a positive airway response 
to histamine formed a continuum.’ At very low deses of 
histamine very few subjects in either the low birthweight 
cohort or a reference group showed a positive cirway 
response, On the other hand, a significantly greater 
proportion of low birthweight children had a paesitive 
airway response, at moderate histamine doses, suggesting 
a shift in the frequency distribution of airway responsive- 
ness. Children with bronchopulmonary dysplasia were 
shghtly more responsive than other low birthweight 
children. 

We agree with the findings of Duiverman and colleagues 
that very few children with bronchopulmonary dysolasia 
have a degree of airway responsiveness to histamine 
similar to recognised asthmatic subjects. Many do, however, 
show a mild to moderate increase in airway responsiveness 
when compared with an appropriate reference population. 
We are therefore unable to agree with their conclusio that 
‘bronchial responsiveness to histamine in these su jects 
(bronchopulmonary dysplasia survivors) was normal . 
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Maternal narcotic abuse and neonatal 
thrombocytosis 


Sir, 

We read with interest the recent report by AlRoomi et al 
on maternal narcotic abuse and its effects on newsorn 
infants.’ We wish to draw attention to an additional 
complication, not mentioned in this report, but first 
regarded by Burstein ef al in 1979.7 These authors noted 
significant thrombocytosis in a prospective study of 33 
infants of mothers using narcotic drugs. They also specu- 


lated that platelet microaggregates in these babies may 
give rise to cerebral infarcts. We have recently seen this 
complication in two preterm infants admitted to the 
neonatal intensive care unit. Both mothers were registered 
heroin addicts on a methadone maintenance programme 
during pregnancy, and at least one was still using heroin 
regularly. 


Case reports 


CASE | 

A boy, weighing 2320 g, gestational age 31 weeks, had a 
normal platelet count until day nine when it began to rise 
reaching an initial peak of 838x10°/ in the third week of 
life and a second peak of 919x10°/1 in the sixth week of 
life. Other than the mother’s substance abuse, there had 
been no particular antenatal problems and the baby’s 
condition at birth was excellent. On day 4 cranial ultra- 
sound examination showed a periventricular flare, which 
surprisingly persisted. Cystic degeneration then occurred 
and at 6 months of age the child had spastic quadriplegia 
and developmental delay. 


CASE 2 

A boy, weighing 2280 g, gestational age 32 weeks, had a 
platelet count which rose from 721 10°/I at the end of the 
second week to a peak of 969 10°/1 on the fourth week and 
at the time of discharge, at 8 weeks, was still 818x 107/I. 
This baby showed normal growth and appropriate develop- 
ment at follow up to 1 year of age. 

In neither baby were there other abnormal haemato- 
logical indices. Neither baby had perinatal asphyxia but 
both showed clinical features of narcotic withdrawal in the 
early neonatal period. Neither infant had received any 
antiplatelet drugs. Review of cumulative haematology 
reports of all other babies admitted to the intensive care 
unit at this time showed that thrombocytosis of this degree 
was not present in any infants of non drug abusing mothers 
during the same period of time. 

The periventricular leukomalacia incase 1 was unexpected 
and it must be considered that the thrombocytosis con- 
tributed to the ultimate cerebral atrophy. The true 
incidence of thrombocytosis in babies of narcotic addicted 
mothers is unknown as not all babies require admission to 
a neonatal intensive care unit and only in those who have 
serial full blood examinations over several weeks is this 
essentially asymptomatic abnormality revealed. 
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Intracranial pressure monitoring in a 
group of critically ill children 


Sir, 
The article by Tasker et al describes their experience of 
intracranial pressure monitoring in a heterogeneous group 
of critically ill children.' While agreeing with the principle 
of early intervention we wish to make several points. 
Using almost exclusively the intraventricular catheter 
method of monitoring intracranial pressure described by 
McWilliam and Stephenson? * we have managed 48 chil- 
dren aged 7 weeks to 13 years with a variety of disorders 
over the past five years (table). 


Table Details of the 48 children managed 


I Infectious and parainfectious illness 
Meningococcal disease 9 
Pneumococcal meningitis 4 
4 


Haemophilus influenzae meningitis 

Measles encephalitis l 
Mycoplasma encephalitis l 
Epstein-Barr virus encephalitis | 
Parainfectious encephalopathy i 


H Metabolic illness 





Reye's syndrome (idiopathic’) 17 
Medium chain acyl CoA dehydrogenase deficiency | 
Ornithine transcarbamylase deficiency l 
Diabetic hyperosmolar coma | 
Hil Hypoxic ischaemic encephalopathy 
Sudden infant death syndrome, postcardiac arrest 2 
Hydrocephalus, postrespiratory arrest l 
IV Haemolytic uraemic syndrome l 
V  Haemorrhagic shock encephalopathy 2 
VI Miscellaneous 
Brain stem astrocytoma l 
Unexplained encephalopathy i 
Pseudomembranous colitis with septic shock 1 
Total 48 


*Failed technique. 


Our technique for intraventricular pressure monitoring 
is simple and can be done by the physician at the bedside. 
In only one case did monitoring fail (failure rate 2%). 
There was one case of secondary sepsis and no long term 
sequelae. There were no intracerebral haemorrhages. The 
only major difference in our management from that of the 
authors was that we used continuous infusions of morphine 
and pancuronium rather than bolus doses. 

Twenty seven of our patients had a good or moderate 
neurological outcome and four were severely handicapped 
using the Seshia scale of assessment.* Seventeen patients 
died. These results are very similar to those of the authors. 
The average cerebral perfusion pressure of our normal 
survivors, however, was 36-5 mm Hg, and nine of these 18 
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normal survivors had minimum cerebral perfusion pressure 
of less than 40 mm Hg. The duration of the minimum 
cerebral perfusion pressure could not be assessed as only 
hourly observations were charted by the nursing staff (in 
addition to the acute changes in cerebral perfusion 
pressure). Three of the 17 who died had a minimum 
cerebral perfusion pressure of greater than 45 mm Hg, but 
the average minimum of those who died was 20-7 mm Hg. 

The difference was significant (p less than 0-05 by paired 
t test). In contrast with the authors’ experience a child with 
Reye’s syndrome who had maximum intracranial pressure 
of 65 mm Hg survived to be normal. Eight of our survivors 
had a Glasgow coma scale of less than 5 (not attributable to 
drugs) before monitoring of intracranial pressure. 

There are several areas of intracranial pressure monitor- 
ing which need further clarification. The question of what 
is an adequate cerebral perfusion pressure has yet to be 
resolved. Factors such as regional blood flow variation, 
duration of minimum cerebral perfusion pressure, and the 
underlying disease process may be of great importance. 

We feel that taking a cerebral perfusion pressure of 40 
mm Hg as a cut off point without regard to the underlying 
illness and the duration of that pressure is at present 
wrong, and that more prospective research is needed in 
this area. Further, with our experience we would suggest 
that a Glasgow coma scale at less than 5 is not necessarily 
an indicator of a poor outcome. Therefore, neither of these 
parameters should necessarily be used to decide on the 
initiation or continuation of a treatment. 

Finally, it is not clear how many of the patients of Tasker 
et al were transferred from other hospitals before the 
institution of neurointensive care. Over the past six months 
we have provided an intensive care transport service for 
critically ill children. During that period we have been 
asked to transport four children in whom the intracranial 
pressure was definitely raised or impaired cerebral perfu- 
sion pressure was suspected. In all cases the children were 
assessed by one of the authors and measures taken to 
reduce intracranial pressure and to stabilise mean arterial 
pressure before transfer from the referring hospital. We 
feel that in this way fluctuations in cerebral perfusion 
pressure may be minimised. Identifying Ulnesses in which 
cerebral perfusion pressure is significantly reduced and 
developing scoring systems allowing timely intervention 
may minimise later handicap. 


References 


ne 


Tasker RC, Matthew DJ, Helms P, Dinwiddie R, Boyd S. 
Monitoring in non-traumatic coma. Part E invasive intracranial 
measurements. Arch Dis Child 1988:63:888-94, 

McWilliam RC, Stephenson JBP. Rapid bedside technique for 
intracranial pressure monitoring. Lancet 1984;ii:73-5. 
McWilliam RC, Stephenson JBP. Bedside intracranial pressure 
monitoring. Lancet 1985,ii:341. 

Seshia 55, Seschia MMK. Sachdeva RK. Coma in childhood. 
Dev Med Child Neurol 1977-19:614-28, 


tad 


ceed 


ben 


G BALAKRISHNAN, C H SkeocH, | B P STEPHENSON, 
R C McWiLuamĪm, D HALLWORTH, and J F SINCLAIR 
Royal Hospital for Sick Children, 

Yorkhill, Glasgow G3 8S1 


428 Correspondence 


Validity of forced expiratory flcw 
volume loops in neonates 
Sir, 
Despite the comments of LeSou€éf and Landau on our 
methodology in the Archives,! we remain concerned about 
the validity of forced expiratory flow volume bops in 
neonates.” We initially examined the effects of compress- 
ion pressures ranging from 1-0 to 4-5 kPa and found that 
pressures above 3 kPa did not lead to significantly higher 
flows of functional residual capacities in our normal 
healthy full term babies. We are not competent to 
comment on what pressures should be used in older infants 
with airways obstruction but are worried rather than 
reassured that there is no single pressure which can be used 
for all infants. It is, presumably, necessary to study each 
infant over a wide range of compression pressures :n order 
to detect the optimal. Presumably any effective therapeutic 
manoeuvre could alter the lung mechanical characceristics 
„of the respiratory system to such an extent that this 
pressure no longer applied, so that the full renge of 
pressures would again have to be used, making this a very 
difficult and cumbersome technique to use in pz-actice. 
We are also concerned that there appear to have been 
only three previous measurements on the transmicsion of 
the pressure to the pleural space.* The authors, Teussig et 
al, found that only 25% of the applied pressure was 
transferred, a surprisingly low figure when all previous 
measurements have suggested that the chest wall is far 
more compliant than the lung in the neonatal period. 
These figures do, however, fit in well with our own 
conclusions that the baby is making inspiratory efforts 
from soon after the onset of the compression pressure and, 
indeed, analysis of our traces has shown that on all 
occasions the oesophageal pressure had fallen fom its 
peak value before the functional residual capacity point 
had been reached in the 188 squeezes. As the transfer 
pressure is so small, we also think it unlikely taat the 
supramaximal! flows for squeezes applied during expiration 
are caused by flow transcience from compression ofthe gas 
in the large airways as claimed by LeSouéf and Landau. 
In summary, we are not claiming that this techrique is 
without value but are concerned that the measurements 
obtained often do not represent flow limitation. This will 
inevitably considerably reduce sensitivity and mar affect 
the interpretation given on changes (or lack of changes) 
occurring after therapeutic manoeuvres. 
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Comparison of five tests used in 


diagnosis of neonatal bacteraemia 

Sir, 

We have read with interest the paper by Kite et al.' The 
authors have obtained the best sensitivity (61-8%), speci- 
ficity (90-3%), and positive predictive accuracy (56-8%) 
using a combination of the acridine orange leucocyte 
cytospin test, C reactive protein assay, and nitroblue 
tetrazolium test. Moreover, they have showed improve- 
ment of the sensitivity (92-3%) excluding bacteraemia with 
coagulase negative staphylococci (21/34 episodes of bacter- 
aemia). Unfortunately, the authors have not pointed out 
the negative predictive accuracy of the evaluated tests— 
that is, the probability that sepsis is not present if the tests 
are negative. 

Recently, we have evaluated the usefulness of seven 
tests (neutrophil blood cell count, the ratio of band forms 
to total neutrophils, the platelet count, and the quantita- 
tive determination of serum IgM, C reactive protein, 
alpha-J-acidglycoprotein, and haptoglobin) for the early 
identification of the serious neonatal infections.” We have 
prospectively studied 70 preterm newborns: 15 with sepsis, 
two with serious infections without bacteraemia, and 53 
without infections. When two or more tests were positive, 
sensitivity was 76-4% , specificity was 83%, positive predic- 
tive accuracy was 59%, and the negative predictive 
accuracy was 91-6%. 

Previously, Philip and Hewitt have reported (using 
band/total neutrophils, leucocyte count, latex C reactive 
protein, erythrocyte sedimentation rate, and latex haptog- 
lobin) that, when two or more tests were positive, the 
positive predictive accuracy was 39% (62% considering 
‘very probable’ sepsis); on the other hand, when less than 
two tests were positive, the probability that Sepsis was not 
present was 99% (negative predictive accuracy).° 

In our opinion, values of positive predictive accuracy as 
56-8%,' 59%,” or 39-62%? are unacceptable in predicting 
a severe disease as neonatal sepsis. On the contrary, we 
want to underline the great potential usefulness of the 
negative predictive accuracy of the evaluated tests” ? to 
exclude infection and avoid antibiotics when the diagnosis 
of sepsis on clinical grounds is doubtful. 
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Sir, 


We read with interest the paper by Kite er al.! We would 
like to present our experience with C reactive protein, 
which we have been using for the past five years in 
combination with haematological tests (that is, abnormal- 
ity observed in any of the following: total white cell and/or 
neutrophil counts, immature to total neutrophil ratio) for 
the diagnosis of neonatal infection. Estimations of C 
reactive protein were originally performed manually by 
latex agglutination test but later quantitatively by an 
automated analyser employing immunoturbidometry. The 
overall sensitivity of the initial C reactive protein in 
‘proven’ neonatal infections (that is, positive blood and/or 
cerebrospinal fluid cultures) in over 200 such cases was 
74%. In infections occurring in the first 24 hours it was 
lower (60%). When these results were broken down 
according to the isolated organism the sensitivity was 100% 
for fungal, 95% for Gram negative, but only 55% for 
Gram positive infections, respectively. This was due to low 
sensitivity not only to coagulase negative staphylococci 
(25%) but to Staphylococcus aureus (48%) while the 
sensitivity for other Gram positive cocci was higher. In 
infections due to $ aureus, however, where the initial 
concentration of C reactive protein was low, it increased 
within one to three days of the diagnosis. With these 
staphylococcal infections the other haematological tests 
mentioned above gave greater sensitivity (71%). When C 
reactive protein was considered in combination with the 
haematological tests the overall sensitivity increased to 
over 95% (that is, neonates having at least one test 
abnormal). The concentration of C reactive protein was of 
little value in operated neonates with suspected sepsis and 
it was also falsely raised in the presence of significant 
perinatal asphyxta (although in both instances there was a 
falling trend in serial measurements). Using serial 
measurements of C reactive protein as a guide to successful 
antibiotic treatment we have been able to reduce the 
length of treatment and the number of neonates receiving 
antibiotics for over seven days as in our experience in most 
cases C reactive protein values became normal first, 
compared with the white cell count and differential. In our 
unit, however, the combined use of C reactive protein and 
haematological tests has not led to any significant reduc- 
tion in the number of neonates being put on antibiotics. 
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Renal failure in the newly born 

Sir, 

Dr Brocklebank states that a bicarbonate dialysis solution 
would be preferred to the standard lactate solutions in 
some infants.' Bicarbonate dialysis solutions are not 
manufactured commercially but can be prepared by the 
hospital pharmacist. We have not yet administered them to 
neonates but have used them in older infants and children 
in renal failure after cardiac surgery. 

We use two solutions formulated to contain sodium and 
glucose concentrations similar to standard dialysis solu- 
tions (for example, Dianeal, Baxter Healthcare Ltd) 
(table). 


Table Two solutions used for bicarbonate dialysis 








Bicarbonate Low sodium 
solution bicarbonate 
solution 
Glucose, anhydrous 30 g/t 30 gA 
Sodium 140 mmol/l 130 mmol/ 
Chloride 90 mmol! 80 mmol} 
Bicarbonate 50 mmol/! 50 mmol/! 





A basic solution containing glucose and sodium chloride 
in 950 ml of water is heat sterilised in glass containers and 
can be prepared in advance; 50 ml sodium bicarbonate 
8-4% injection (IMS Ltd) is added immediately before use 
to complete the solution. Calcium and magnesium salts are 
not present in the bicarbonate dialysis solutions and may 
need to be supplemented by the intravenous route. 

Further information on the solutions and their prepara- 
tion are available from one of the authors (AJN). 
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' Brocklebank JT. Renal failure in the newly born. Arch Dis 
Child 1988:63:991--4. 
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Prone or supine? 


Sir, 


Recently considerable interest has been shown in the 
question of whether babies should be nursed prone or 
supine. | * We feel that a word of caution should be added 
to the suggestions that it may be better to nurse preterm 
babies in the prone rather than in the supine position. We 
have seen two babies with notching of the alar margin 
seemingly caused by pressure from a nasal endotracheal 
tube. 

One child was born at 30 weeks’ gestation, was 
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ventilated for 11 days, and developed a notch of her left 
nostril. The other child was born after a gestation said to 
be 23 weeks, was intubated for 53 days, and also developed 
a notch of the left nostril (figure). Both children have 
required reconstructive surgery. 

We feel that the most likely explanation is tha: these 
defects were caused by pressure from a nasal endotracheal 
tube producing ischaemic necrosis of the alar margin. 
Although this could happen whatever position the daby is 
nursed in, it is most likely to occur in a baby nursec prone 
when the endotracheal tube and its connections may be 
pushed upwards or to one side. Also the situation is more 
likely to pass unnoticed in this position. Both these 
children came from a special care baby unit where babies 
are commonly nursed prone for much of the time. 

Reconstructive surgery for this defect ts difficult. If the 
prone position is used for babies with nasal endotracheal 
tubes perhaps an awareness of this problem coupled with 
supporting the baby’s shoulders on a small pillow or roll 
would lead to fewer injuries. 
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Figure Child showing notch in left nostril. 
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Spring books 


Personal choice D P Addy 


Ten past ten. Cold night. November. Nursing ‘flu. Telephone. The editor. Wants to start a new kind of 
book review. Will I write about books Fve bought, begged, received or otherwise acquired in the last few 
months, years, or, indeed, ever? (He actually said the last five years but (ve never understood why author’s 
licence should be restricted to poets.) What use have I made of them? 

Well, I don’t often buy textbooks. If all the sellers of medical textbooks kept in business by the personal 
spending of people like me were to be counted, there wouldn’t be enough to form one half of a boxing 
match. I did, as an act of loyalty to the cause, buy the BPA Diamond Jubilee book Child Health in a 
Changing Society but at the risk of being court martialled by the BPA Council, I must admit that I haven't 
enjoyed it as much as Dick Smithells did. The books I do buy are often not work books and therefore not 
useful in that sense. I bought the new American reprint of the 1892 edition of Osler’s Principles and Practice 
of Medicine which looks very smart on my bookshelf alongside Harvey Cushing’s Life of Osler and makes an 
interesting ‘dip-in’ from time to time. Did you know, for instance, that Osler referred to typical breath 
holding attacks under the heading Spasmodic Laryngitis and confused it with the laryngeal spasms of rachitic 
tetany? His recommended treatment for difficult cases was a warm bath several times a dav during which the 
back and chest was to be thoroughly sponged for a minute or two with cold water. During an attack, though, 
the cold water was better ‘dashed into the child’s face’. How often the first remedy led to a need for the 
second, he did not say. 

A few Christmases ago my wife gave me the Keynes Press issue of William Pickles’ beautiful little book 
Epidemiology in a Country Practice. Now there’s a real gem of a book if ever there was one; general practice 
and genuine research in Wensleydale in the 1930s; a sort of intellectual, up market, medical James Herriot. 
Its main usefulness is to be lent to friends for their holiday delight. 

Apart from the usual memory jogging and dose checking pocket books, one of the books I refer to most is 
Professor Peter Harper’s Practical Genetic Counselling which I find extremely useful for checking modes of 
inheritance and the sort of simple genetic counselling I feel able to do without reference to a geneticist. My 
own particular clinical interests lead me to refer fairly frequently to Edward Brett’s Paediatric Neurology 
and to Swaiman and Wright’s now aging two volume Practice of Pediatric Neurology. 

The editor told me that one of his favourites has been Niall O’Donohoe’s Epilepsies of Childhood and | 
too have had more than my money’s-worth out of it over the years. The books on epilepsy I now find most 
invaluable are Epileptic Syndromes in Infancy, Childhood, and Adolescence by Roger, Dravet, Bureau, 
Dreifus, and Wolf, which I was given, and Jean Aicardi’s Epilepsy in Children which I tought. I wouldn't 
like to try to manage without either of them now. 

I have an almost continuous series of Yearbooks of Pediatrics going back to 1959. I find them useful for 
reference, though I no longer read each new edition quite as assiduously as I used to. The inclusion of a 
cumulative five year index in the 1987 Yearbook was very useful and is an idea well worth the consideration 
of other publications. Another extremely valuable quick reference source is, of course, the annual 
bibliography of Developmental Medicine and Child Neurology. 

The only general paediatric textbook I’ve ever owned is Sir Wilfrid Sheldon’s Diseases of Infancy and 
Childhood which I bought as a student. I refer as necessary to the usual British and American multiauthor 
tomes in the hospital library and I subscribe to the BMJ, Archives, Developmental Medicine and Child 
Neurology, and Epilepsia. 

It’s just struck me that there are a lot of books on my shelves that I never use. ‘Books that are no earthly 
use to anybody’ would certainly be a novel book review section, but we mustn’t be toc hard on authors, 
they're a hard working bunch and we reap as we sow. 
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Human Growth—A Comprehensive 
Treatise. Vol 1, 2, and 3. By Frank Falkner 
and JM Tanner. 2nd Ed. Pp 496, 555, and 
552: $83-40, $90-00, and $90-00 hardback. 
Plenum Press, 1986. ISBN 0306-419513, 
0306-419521, and 0306-41953X. 


The second edition of this ‘comprehensive 
treatise’ in three volumes has 18 new 
chapters (13 on subjects not in the first 
edition) but omits the previous long 
historical chapter now covered admirably 
in Tanner's History of the Study of Human 
Growth. The first volume entitled Develop- 
mental Biology and Prenatal Growth con- 
centrates on many aspects of fetal and 
embryonic growth, including the physio- 
logy, biochemistry, pharmacology, endo- 
crinology, and immunity, but extends into 
the postnatal period with the last two 
subjects and also with the sections on the 
outcome for low birthweight infants. The 
first section of volume 2, entitled ‘Postnatal 
Growth’. describes growth processes at 
various stages of development, including 
bone and dental growth, body composition 
and endocrine aspects. The second half, 
entitled ‘Neurobiology’ may be of less 
general interest, concentrating on fetal and 
neonatal neurological development in 
terms of histology and function. The first 
five chapters of volume 3. entitled 
‘Methodology’, describe in detail techni- 
ques of postnatal anthropometry (fetal 
being in volume l) and how to use and 
analyse data for individuals, growth studies, 
and standards. The chapters that follow 
cover the genetics of growth, including 
twins, and growth in relation to environ- 
ment and secular changes. 

The editors describe these volumes as 
being useful to paediatricians, human bio- 
logists, and all concerned with child health, 
and to biometrists, physiologists, and bio- 
chemists working in the ficld of growth. It 
is important, however, for potential readers 
and purchasers to be aware that these 
unigue comprehensive books cover the 
morphological, physiological, and theoreti- 
cal aspects of human growth, and as such 
are excellent, but they are not intended to 
present a clinical account of growth dis- 
orders, nor do they present growth charts 
and standards and cannot serve as reference 
manuals for these. 

With contributions from 84 authors, the 
editors are to be congratulated on compiling 
these volumes so admirably without dictat- 
ing style. Inevitably, however, there is a 
lack of consistency in the form and depth of 
the chapters, and there is a certain amount 
of overlap and repetition—for example. the 


growth outcome for low birthweight infants 
and the age of menarche in different 
populations eech appear in three different 
places. One cen appreciate how difficult it 
would be to cross reference within the 
manual itself, but the reference lists at the 
end of each ndividual chapter are very 
comprehensive. Unfortunately the reader, 
who may not relish purchasing all three 
volumes, may. find difficulty in locating 
some subjects of interest to them, as the 
volumes, which are separately indexed, 
have titles and subtitles that are not always 
an adequate guide. 

Some subjects covered, such as certain 
‘disease processes’, one would not antici- 
pate. but there are presumably included 
because they throw light on the normal 
mechanisms of growth. Examples of these 
are clinical dséorders of sexual develop- 
ment in relatian to neuroendocrine control 
of puberty and the effect on growth of 
chromosomal anomalies, with descriptions 
of the associated clinical features. In con- 
trast, certain subjects are dealt with in 
surprisingly litle depth. There ts a strong 
emphasis in these volumes on the fetus, 
perinatal period, and infancy (occupying 
over half the tetal contents), but much less 
on certain aspects in older children such as 
the later develapment of neurological func- 
tion and beheviour, the effects of mal- 
nutrition in the long term, and the size of 
varicus organs and tissues postnatally. 
Though the effects of different social back- 
grounds are weil considered, I was surprised 
to find little reference to psychosocial or 
emouonal deprivation and abuse, which 
are so evident and important in present day 
society, whereas an entire and excellent 
chapter is deveted to physical activity and 
growth in the child. 

These criticsms are, however, trivial 
compared with my overall very favourable 
impression of these books and I can cer- 
tainly recommend their purchase, particu- 
larly for approoriate libraries. 


J M H Buckter 
CONSULTANT PAEDIATRICIAN 
University Department of Paediatrics 


and Child dealth, Leeds General Infirmary 


CICT: Pediatric Body CT. Vol 10. Edited 
by MJ Siegel. Pp 286: £47-S50 hardback. 
Churchill Livirgstone, 1988. ISBN 0443- 
085331. 


Paediatricians whose clinical work dictates 
a high degree cf dependence on diagnostic 


imaging will find this book useful. depen 

dent, and well referenced. There ts com 

prehensive coverage of the major organs 
with the exception of the nervous system 

interesting chapters on quantitative com 

puter tomography and ultrafast computec 
tomography add a delightful update. 

As imaging involves many modalities: 
those chapters that compare imagings 
methods and therefore maintain a gooc 
perspective are welcomed but are unfor 
tunately few. Many chapters hardly 
acknowledge the clinical perspective of the: 
use of computed tomography but no book: 
is without its faults. 

The illustrations are of high quality anc 
the legends on the whole are appropriate: 
Apart from covering all the organs in the 
abdomen and chest there are in additiow 
chapters specifically devoted to the neck 
and the muscular skeletal system. These: 
together with the two case studies provides 
an added completeness to the potential use 
and at times overuse of computed tomos 
graphy in paediatrics. The radiation burdet: 
of computed tomography fortunately haw 
not been forgotten. 

This is a useful book tn which the edito 
has assembled acknowledged experts te 
write their appropriate chapters. It i 
essentially dedicated towards radiologist 
but enthusiastic paediatricians who are 
happy to look for specific information wil 
find this book useful. 


| Gorpor 
DIAGNOSTHE 
RADIOLOGY 
Hospital for Sick Children 

Londor 


SENIOR LECTURER IN 


"Y 


Disorders of Gastrointestinal Motility ir 
Childhood. Edited by PJ Milla. Pp 143 
£21-50 hardback. John Wiley, 1988. ISBN 
0 47191780X. 


The rapid growth of paediatric gastro 
enterology has brought with it a number o 
monographs on various aspects of the 
subject. The latest is this which brings 
together 16 contributors from the Unitec 
Kingdom, United States, and Belgium 
Together they have produced a text whict 
is clear, comprehensive, and of practica 
value to the practising paediatric gastro 
enterologist and general paediatrician. 
The textis divided into four main sections 
The first deals with the ontogeny of gastro- 
intestinal motor activity. This is dividec 
into three main chapters dealing with the 


development of motor control, intestinal 
motor activity in the preterm infant, and 
he development of the lower oesophageal 
sphincter in the preterm infant. The second 
section deals with disordered oesophageal 
“unction in two chapters. One deals with 


gastro-oesophageal reflux in infancy. The 
second deals with reflux and chronic bron- 
cshopulmonary disease. The third section 
sovers small intestinal disorders and colonic 
“unction in five chapters. The first is on 
ntestinal pseudo-obstruction in childhood. 
The second on the pathology of this con- 
dition. The third on motility disorders in 
cystic fibrosis. The fourth on the irritable 
sowel syndrome, and the last on consti- 
zation. The final section covers therapeutics 
and the use of prokinetic agents. 

Despite tts multiauthorship Peter Milla 
nas achieved a cohesiveness of style, clarity, 
and brevity. Each chapter has useful 
references. It is inevitable that there will be 
a slight degree of overlap between different 
authors but this is a minor fault in a book 
that should be useful in the understanding 
and management of this difficult area of 
paediatric gastroenterology. It should find 
a useful place in the libraries of general 
paediatricians as well as of those working 
entirely in paediatric gastroenterology. 





V MILLER 

CONSULTANT PAEDIATRIC 
GASTROENTEROLOGIST 

Booth Hail Children’s Hospital, 
Manchester 


Treatment and Prognosis: Paediatrics. By 
G S Clayden and R L Hawkins. Pp 370: 
£17-50 paperback. Heinemann Medical 
Books, 1988. ISBN 0-433-06010-7. 


This volume is one of the Treatment and 
Prognosis series, a multiauthor text edited 
by Clayden and Hawkins. The remit of the 
book is to provide a rapid update for these 
aspects of ‘all important diseases of child- 
hood’ and this impossible task is valiantly 
attempted by the editors. 

The book is designed for busy paedia- 
tricians, those preparing for examinations, 
and general practitioners desiring infor- 
mation on likely current practice at their 
specialist centres as well as some indication 
as to treatment that can be started at home. 

Each bedily system is dealt with in a 
separate chapter, with extra chapters on 
neonatal disorders and poisoning. There is 
a fairly consistent format of around a page 
of text for each individual disease within 


these systems, starting with a brief descrip- 
tion of the condition and followed by 
numerically arranged treatment options, 
then paragraphs on prognosis and a plan of 
follow up. Some authors tend to include 
suggestions about investigations within the 
treatment protocols, though this is not 
generally part of the discussion. The lack of 
information on pathophysiology, differential 
diagnosis, and investigation is initially un- 
settling to one not used to the concept of 
this series. 

It would be easy to criticise the balance 
of such an ambitious project: the neonatal 
section is very brief and contains only 20 
lines on meconium aspiration syndrome. 
Pyloric stenosis is not covered at all in the 
book whereas benign liver tumours receive 
two pages and dengue one page, respec- 
tively. Having said this most chapters are 
very well conceived and comprehensive, 
although not all would agree with the 
opinions of some authors as to first choice 
treatment. 

The book performs best as a source of 
references for the interested clinician 
to explore further the ‘Treatment and 
Prognosis’ of the commoner, and indeed 
less common, childhood disorders and can 
be recommended for this task, although 
there will always be a need to read further 
about the other aspects of these conditions. 


J K H WALES 

LECTURER IN PAEDIATRICS 
Sheffield Children's Hospital 
Sheffield 


Interviewing the Sexually Abused Child. By 
David PH Jones and Mary G McQuiston. 
Pp 56: {£450 paperback. Gaskell, 1988. 
ISBN 0 902241 23 0. 


The publication ef this book comes at a 
most opportune time given the major 
concerns about both the physical examina- 
tion and the interview of children suspected 
to have been sexually abused. This is in fact 
the third edition of this particular publica- 
tion in three years, which indicates the 
speed of change in this area of major 
concern to many professionals whose 
interests centre on the potentially sexually 
abused child, whether they be medical, 
social workers, or police, because sexual 
abuse is at the same time a traumatic 
event with both paysical and psychological 
consequences, a criminal act, and a form of 
child abuse requiring the possibilities of 
consideration of care. Because a small 
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proportion of children show unequivocal 
physical signs it is essential that guides to 
interviewing be authoratative, and assist 
those who interview children to conduct 
both reliable and valued interviews. 

David Jones and Mary McQuiston’s 
book begins with an exploration of the 
predicament of the child sexual abuse 
victim looking at both the effects and the 
considerable problems that exist for children 
in being able to speak at all. They then 
review important issues for interviewers 
such as the fact that children are far more 
relable as witnesses than was thought 
previously, and that their memory for 
central events even in the earlier years of 
childhood can be excellent. They examine 
some general principles of good interview- 
ing including comments on the setting, 
presence of other parents, ways of record- 
ing a session, and which professionals 
should conduct such interviews and their 
general experience. They give an extensive 
guide to the interview itself, including a 
good exploration of language, anxieties, 
the use of toys and play material including 
the anatomically correct dolls and various 
forms of questioning styles and behavioural 
observation. 

There is a good discussion of the use of 
facilitation which has been recommended 
in the Cleveland Enquiry Report as being a 
second stage examination by skilled and 
experienced interviewers. There is also an 
important discussion of the process of 
falidation including the introduction of 
Statement validation techniques which 
have begun to be developed in both 
Europe and North America. 

This is an excellent introduction to the 
field of interviewing the sexually abused 
child, and will be of great value to all those 
professionals whose task it is to compli- 
ment the skilful physical examination of 
children. 


A BENTOVIM 

CONSULTANT PSYCHIATRIST 
Hospital for Sick Children 
London 


The Child with Febrile Seizures. By Sheila 
Wallace. Pp 182: £25 hardback. Wright, 
1988. 


Unless my mathematics is seriously flawed, 
the febrile convulsion rate in England and 
Wales is about one child every half hour. It 
is hardly surprising, therefore, that the 
subject is one which continues to provide 
for paediatricians both employment and 
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cerebral exercise. One of those whose 
cerebrum has been most exercised in this 
way over the last 20 years is the author of 
this book which completes a quadrumvi- 
rate of monographs that have contributed 
to my own education on the subject over 
the years,’ the foundation of my interest 
having been Dr Lennox-Buchthal’s little 
gem which must surely stand as a medical 
classic. 

Dr Wallace has produced a detailed, 
thoughtful, scholarly, comprehensive, and 
up to date review of the subject. Of the 412 
references, 160 are to publications in the 
present decade (14 are pre-1900 and 10 
pre-17501). Some indication of the extent 
of the author’s own contribution to the 
subject is given by the fact that some 25 of 
the references are to her own publications. 
It is doubtful, though, whether ‘unpub- 
lished data’ and ‘presented to the Annual 
Meeting of the . . . . Association’ should 
have found their way into the list of 
references. 

The main message of the book is that 
‘the child who presents with a febrile 
seizure is providing an acute indication that 
all may not be well with his/her nervous 
system’. Evidence is presented that febrile 
convulsions are commonly associated with 
neurological abnormality. As regards 
major neurological problems, this associa- 
tion largely results from the all embracing 
definition of febrile seizures as ‘any seizure 
of cerebral origin which occurs in associa- 
tion with any feverish illness’. Such a 
definition, while perfectly logical, leads, if 
unqualified, to ridiculous assertions such as 
that the death rate from febrile seizures has 
been as high as 11%. This statistic derives 
from a study of children who convulsed 
before dying of infection in the preanti- 
biotic era and is obviously irrelevant to the 
subject of febrile convulsions as under- 
stood today. I do not myself subscribe to 
the doom and gloom school on this subject 
and I have yet to be convinced that a child 
who is apparently well after a febrile 
convulsion is likely to benefit from a surfeit 
of medical concern. 

This is an important book presenting the 
personal view of an expert on the subject 
whose own contribution demands that her 
view be considered seriously and re- 
spected, even though one may not agree 
with it in every detail. 
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D P ADDY 

CONSULTANT PAEDIATRICIAN 
Dudley Road Hospital, 
Birmingham 


The Neuropa-hology of Temporal Lobe 


Epilepsy. By C J Bruton. Pp 158: £20 
harcback. Maudsley Monographs No 31. 
Oxford University Press, 1988. ISBN 
0-1$-712155—-. 


This is a description of clinical and patho- 
logical findings in 249 patients who under- 
wen: anterior temporal lobectomy at the 
hands of one surgeon over a 25 year 
period. The criteria for surgical intervention 
were frequent-fits, inadequately controlled 
by drugs; focal, unilateral temporal lobe 
spike discharges on electroencephalography; 
no radiologica. evidence of tumour and IQ 
greater than 70. Most specimens of tem- 
poral lobes were examined in a systematic 
fashion and cases classified on the basis of 
histopathologizal findings within the re- 
sected lobe. Tae diagnostic criteria of each 
group are clearly described; clinical corre- 
lations and outcome are discussed within 
each diagnostic group. The volume is com- 
pleted by a short conclusion which com- 
pares the benefits of surgery between 
groups, the bibliography, and appendices 
tabulating clin.cal details of all patients. 
The format >f the book is attractive and 
the style makes it easy to read. The quality 
of illustrations is good but I would have 
liked to see more photomicrographs to 
illustrate the range of abnormalities in the 
‘alien tissue’ and ‘indefinite’ groups, not 
difficult to arrange as there are five blank 
half pages in the appropriate chapter. I 
found the term ‘alien tissue lesion’ inappro- 
priate. The lesions described under this 
heading are ones which most pathologists 
would term hemartomata; they comprised 
glia, neurones. and blood vessels, all struc- 
tures which on2 would expect to find in the 
cerebral cortex. Clinical details were brief 
and I think thet most paediatricians would 
want to know more about outcome than 
frequency of fits and merely a comparison 
with preoperative state under the heading 
‘personality and social adjustment’. 
Although the onset of symptoms in two 
thirds of cases was during infancy or 
childhood, the subjects of this book are a 
smail carefully selected group of patients, 


quite unrepresentative of children in whon 
a diagnosis of epilepsy is made. For thir 
reason I cannot recommend this book fo 
purchase by individual paediatricians 
despite its modest price. I even hesitate t 
recommend it for the bookshelf of the 
paediatric neurologist but would, rather 
draw it to his attention and suggest that he» 
persuades his neurology or neuropatholog: 
department to buy it so that he may consul 
it from time to time. 


J W KEELN 

CONSULTANT PAEDIATRIC PATHOLOGIS’ 
John Radcliffe Hospital™ 

Oxfor. 


A Textbook of Epilepsy. Edited by J Laidlaw 
A Richens, and J Oxley. Pp 644: £G» 
hardback. Churchill Livingstone, 1988. 


In view of the fact that if you claim am 
interest at all in epilepsy you will un» 
doubtedly already have ready access to ont 
of the first two editions of A Textbook o 
Epilepsy, you may ask why you, or you 
library, should spend £60 on the new one 
The answer is that it has been very exten 
sively rewritten and updated. When the 
book first appeared in 1976 there were 1° 
contributors. For the second edition i 
1982 there were 37 and now there are 30> 
Twenty two of the contributors to the 
second edition have now bowed out anc 
there are 15 new names. Only seven of ths 
contributors to the first edition have sur: 
vived to the third. In bringing out a nev 
edition every six years and making sweepin ja 
changes in the authors, the editors obviously 
intend to keep the textbook alive and on ite 
toes. Dr Oxley has joined the origina 
editors with the intention of ‘supervisin; 
further editioris well into the 21st century’. 
The chapter on childhood epilepsy 
which in the second edition had thret 
authors, has now been written entirely bya 
Sheila Wallace. Her chapter is a scholarl. 
discourse strong on description of seizure 
types and on neurobiology and pathology, 
and pathophysiology and perhaps les: 
strong on a clinical approach to the problem: 
of children with epilepsy and their non- 
medicinal management. As might be ex 
pected, the chapter contains a comprehen. 
sive account of febrile convulsions, thougl 
the simplistic definition of a febrile convul- 
sion as ‘any seizure occurring in associatior 
with any febrile iliness’ seems to me un 
workable without further qualification. 
The chapter ends with a list of over 25¢ 
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FROM APPLETON & LANGE 


ADOLESCENT MEDICINE, 2/E 


Adele D. Hofmann 
University of California 
Donald E. Greydanus 
Raymond Blank Children’s Hospital, Des Moines 


This comprehensive text provides practical information on the health care of people between the ages of 
l 1. The book is written from an integrated perspective, giving equal weight and measure to 
biological, psychological, and social class issues. This edition covers a range of areas from; adolescent 
organ system review to alcohol abuse to adolescent sexual and reproductive concerns. Completely 
revised and updated, this reference contains an entirely new chapter on eating disorders; the coverage of 
adolescent reproductive issues has been substantially expanded to include a more thorough discussion of 
homosexuality, sexual abuse and exploitation; and there is new information on several other 
important topics. 


1989 8385-0751-4 Pa £45.95 $75.85 
8385-0075-7 Ci £54.50 $89.70 
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Abraham M. Rudolph 
Julien 1. E. Hoffman 
both of the University of California, San Francisco 
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Pediatrics contains complete, practical information on the diagnosis, treatment and management of 
normal and sick children. This classic text includes important new findings on infectious diseases, seizure 
disorders, preventive medicine, pediatric oncology, inborn errors of metabolism and more. Patient- 
oriented, the text provides in-depth coverage of patho-physiology and physiology and it features an 
eminent board of associate editors. The latest information on gastroenterology, psychological! 
development, behaviour, psychiatric disorders and AIDS in children. Completely redesigned, the text is 
highly readable and includes new and expanded charts, graphs and full-colour illustrations. In addition, a 
greatly expanded drug list forms a new, separate appendix. 


1987 8385-7798-9 Ci £42.00 $69.00 
Appleton International Edition 


HANDBOOK OF PEDIATRICS, 15/E 


Henry K. Silver et al 
University of California School of Medicine 


M 


UUU, 


f 


A current and reliable source of information on the care of children from infancy through adolescence. 
This excellent reference features tables and figures condensing information and providing concise 
descriptions of diseases, disorders and diagnostic procedures. 


1987 8385-3635-2 Pa £14.70 $23.95 
A Lange Medical Publication 


For further information on other Appleton & Lange medical titles contact 
Jean Walmsley at the address below. 
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Sudden Infant Death 
Syndrome 


Edited by JAN L CULBERTSON, HENRY F KROUS and 

R DEBRA BENDELL 

With 12 contributors 

The first book to cover both medical and psychological aspects of 
SIDS, including the medica. implications of surviving siblings. 


Many of the authors are themselves pioneers in the research into 
SIDS, 


January 1989 288 pages illustrated with line diagrams and 
half tones 
£29.95 net hardback 0 34) 49381 6 


Edward Arnold 


A division of Hodder & Stoughton 
41 Bedford Square, London WC1B 3DQ Telephone: 01-637 7161 








Announcing an important new book from Chapman and Hall Medical 


Diseases of the Fetus 
and Newborn 


Pathology, radiology and genetics 


Edited by G B Reed, Natividad Medical Center, California, USA, AE Claireaux, 
Great Ormond Street Hospital for Sick Children, London, UK, and the late AD Bain, 
The Royal Hospital for Sick Children, edinburgh, UK 


This volume deals with the pathology, radiology and genetics of fetal malformations in 
considerable detail. The various forms of investigation open to the clinician are described. 
The book consists of 35 chapters, writter by an international team of distinguished authors, 
and is divided into four parts: Introductiom and general disease process; Systemic pathology; 
Radiology; Medical genetics and prenatal diagnosis. 

February 1989 832 pages over 400 illustrations 

Hardback 0 412279908 £135.00 

For further details please write to Andrea Fox a the address below. The book may be obtained from your 
usual bookshop. In case of difficulty please write to the Promotion Department at the address below or 
telephone the Order Department on 0264 332424. 
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11 New Fetter Lane, London EC4P 4EE 


ferences, many to publications as late as 
85. 

New to this edition is a chapter on the 
netics ef epilepsy which provides useful 
formation, though the inclusion of an 
count of what every schoolboy (or girl) 
1ows about Mendelian inheritance seems 
appropriate. Also new is a section on 
ilepsy and mental handicap by John 
drbett. 

Other chapters deal with the problems of 
issification, epidemiology, investigations, 
2dical and surgical treatment, neuro- 
ychiatry, social aspects, and epilepsy in 
veloping countries. 

A Textbook of Epilepsy is by far the most 
mprehensive and up to date account of 
ilepsy currently available. Every doctor 
10 regularly cares for people with epilepsy 
ould have it available for easy and 
quent reference. 


D P Appy 

CONSULTANT PAEDIATRICIAN 
Dudley Road Hospital, 
Birmingham 


diatric Behavioural Neurology. Volume 
Clinical Principles. By C Njiokiktjien. 
395: 130 Dutch guilders hardback. Suyi 
blicaties, 1988. (Distributed by Nedbook 
: PO Box 3113, 1003 AC Amsterdam, 
e Netherlands.) ISBN 90-72008-02-2. 


aditionally, paediatric neurology and 
velopmental medicine have concentrated 
motor and sensory function with prin- 
les developed from adult function and 
‘function. Recent moves towards the 
erpretation of paediatric problems in 
ms of neural organisation and behavioural 
cepts are the subject of this single 
hor text. Psychiatric and psychological 
icepts sit alongside neuroanatomy and 
ysiology.in a text aimed at a wide 
dership: paediatric therapists, psycho- 
ists, and neurologists. Most aspects of 
‘diatric neurology are covered, and to 
ae extent reinterpreted, in varying 
ounts of detail. A proposed and lengthy 
iropsychological examination is outlined, 
owed by an appraisal of aetiological 
siderations. The final bulk of the book 
aprises consideration of various neuro- 
tavioural disorders. The author is less 
cessful with conventional neurology 
n with his interpretation of higher cere- 
l functions, such as memory and learning, 
| I remain unconvinced by some of his 


aetiological arguments. There is a very 
useful and extensive list of 1057 references. 

Unfortunately the style is rather ponder- 
ous and the occasional reader will find 
himself confused by the breadth of some of 
the sections. Part of the problem resides in 
the poor quality of certain passages, which 
may relate to the translation from the 
author’s Dutch, but which lack a crispness 
necessary in such a difficult text. 

There is little critical review of the 
Suggested format for examination or test- 
ing, or of the literature base which is used 
to support and expand the text. This 
didactic approach to so many aspects of 
neurology does little to encourage me to 
explore neurobehavioural concepts further, 
although as a reference text, for exploration 
of unfamiliar neurological territory, I have 
found it useful. Much more a library book 
than one to have on one’s bookcase at 
home. 


N MARLOW 

LECTURER IN CHILD HEALTH 
Royal Liverpool Children’s Hospital, 
Alder Hey, Liverpool 


Pediatric Neurosurgery. Theoretical Prin- 
ciples and Art of Surgical Techniques. By 
AJ Raimondi. With contributions by BA 
Ishak and ZL Noah. Pp 526: DM 780 
hardback. Springer-Verlag, 1987. ISBN 3- 
540-96408-8. 


Is it just nostalgia that makes us think that 
ours is not an age of great medical person- 
alities? Articles are written in a deadpan 
style designed to give them that extra 
coating of veracity, books are sterilised by 
selecting as many authors as possible and 
even conferences are likely to attract such 
numbers that anonymity is the rule rather 
than the exception. But here is a single 
author text that exemplifies quite a dif- 
ferent, and apparently most unfashionable, 
approach. Anthony Raimondi, paediatric 
neurosurgeon for many years in Chicago 
(although the curious will search in vain for 
details of his provenance among the title 
pages of this volume), has written a magni- 
ficently personal book that could well be 
subtitled ‘How I perform paediatric neuro- 
surgery’. 

It starts with close to 200 pages devoted 
to the basic technical details of the subjects 
before spending another 100 pages on 
tumours alone. These might be tedious 
even for a beginner were it not for the 
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quality of the illustrations and the startling 
operative photographs that illuminate the 
text on almost every page. 

If the personality of the author is so 
exposed in a book then our reaction to 
what is written will be determined by our 
personal responses to what the words 
reveal. Here there is no doubt that one 
feels in the company of a friend and as with 
all friendships there are some things to 
admire and others with which one fervently 
disagrees. Yet the friendship between 
author and reader is preserved by recognis- 
ing that quality of heart whose strengths 
can survive the most passionate of argu- 
ments. And with this volume there is no 
doubt that (at least to this reviewer’s way 
of thinking, Raimondi’s heart is in the right 
place. 

Raimondi demonstrates a brisk dis- 
regard for fashion. He suggests, for example, 
that there are some craniopharyngiomas 
that cannot be entirely removed (and in 
whom it would be folly to try). As for 
untethering the spinal cord, he argues that 
in some of the dysraphic states the scarring 
that follows surgery may well produce as 
much tethering as there was before the 
operation—a view with which his Chicago 
colleagues are unlikely to concur. 

But is it necessary to have such a book? 
Do we even need paediatric neurosurgeons? 
The answer from a country where such a 
creature as a whole time paediatric surgeon 
is non-existent (or rather, extinct) would 
seem to be no, but that is merely to accept 
Our status as a third world nation when 
advances in health care are being discussed. 
For the infant (nowadays often premature), 
the toddler, and the young child all neuro- 
surgical procedures deserve the attention 
of a specialist, while for children of any age 
there are some conditions, particularly 
those related to abnormalities of develop- 
ment, that are seen so rarely in adult 
practice that they should surely be dealt 
with by those for whom exclusivity of 
practice has allowed a wide experience to 
be gained. At the very least, paediatric 
neurosurgical cases should be looked after 
in a paediatric environment, a situation 
that still does not exist for some units 
within these islands. 

Of course, there should be paediatric 
neurosurgeons and for them all I recom- 
mend this book. For the beginner, the 
friendly presentation of technical detail will 
puff away the mystique that always hovers 
around the neurosurgical world and allow 
experience to be gained in safety. For those 
who are already experienced, there is 
plenty here with which to agree and with 
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which to do battle; the possibility of argu- 
ment arises on almost every page but 
behind each printed word one hears the 
author reminding us’ with one of the many 
quotations that his book contains that 
“Never have I taught a student archery 
without, in the end, becoming his target’ 
(Saadi, The Rose Garden, circa 1280 AD). 


R HAYWARD 

CONSULTANT NEUROSURGEON 
Hospital for Sick Children, 

j London 


Vitamins and Minerals in Pregnancy and 
Lactation. Edited by Heribert Berger. Pp 
478: $62-50 hardback. Raven Press, 1988. 
(Nestlé Nutrition Workshop Series. Vol 
16.) ISBN 0-88167-414-1. 


The Nestlé Nutrition Workshop series has 
established a justified reputation for its 
generally consistent scientific quality. It is 
unfortunate that this volume does not 
achieve the same standard. This is because 
it is devoted to the proceedings of a 
conference rather than to the customary 
small and well informed workshop. As a 
consequence it contains many short pres- 
entations and abstracts, a number of which 
lack the perspective and critical insight that 
are usually associated with this series. 
Nevertheless it would be unfair to dis- 
suade people from using this book merely 
because it is inconsistent with other 
volumes in the series. As a ‘Conference 
proceedings’ it-is of interest and, as such, 
can certainly be judged to be as good if not 
better than most such publications. The 
major reviews and commentaries on per- 
sonal research are interesting. Among 
these I would include the contributions by 
Siimes and by Hallberg on iron metabolism 
in infants and in pregnant women respec- 
tively; that of the late Lucille Hurley and 
Keen discussing trace element metabolism 
in pregnancy; and Chiswick’s valuable 
overview of his work on vitamin E supple- 
‘mentation and the risk of periventricular 
haemorrhage in preterm infants. Others 
include Delange ef al’s contribution on 
iodine nutrition during pregnancy and 
lactation, in which there is a salutory 
warning about functional impairment of 
the thyroid in the infants of mothers given 
excessive antenatal supplementation with 
iodine; Pettifor’s paper on rickets in infants 
provides a good overview on this topic and 
makes a case for this problem to be 
predominantly that of the very low birth- 


we-ght infant. Finally there is the particu- 
larfy thorough review by Kirksey and 
Rahmanifar on the vitamin and mineral 
content of preterm human milk. Of these 
and of the otter useful contributions that I 
have not itermised, most are available in a 
similar form. often by the same authors, 
elsewhere. For a general department or 
reader wanting a relatively painless update 
on these related aspects of vitamin and 
mineral nutr-tion in pregnancy and lacta- 
tion, however, this would present a useful 
compilation, as long as they do not resent 
simultaneous.y paying for a host of glossy 
abstracts. 


P J AGGETT 

SENIOR LECTURER IN CHILD HEALTH AND 
NUTRITION 

Department of Child Health, 

University of Aberdeen 


The Natural Jistory of Cerebral Palsy. By 
Bronson Crozhers and Richmond S Paine. 
Pp 270: £18 hardback. Mac Keith Press, 
1988. 


This exemplary study of Crothers and 
Paine was first published in 1959 and is now 
republished es a ‘Classic in Developmental 
Medicine’. Ir the original study 1800 indi- 
viduals with zerebral palsy were followed 
up for some 20 years between 1930 and 
19£0 and the data provided form the key to 
luc:d and illuminating analyses of what 
cersbral pals~ is and is not, to the study of 
abnormal and normal motor development, 


to the varicty and evolution of motor - 


disorders thaz occur in cerebral palsy, and 
to the very wide range of aetiologies, 
pathologies, and related disabilities that 
are associated with neuromotor problems. 

First and perhaps foremost this book is a 
‘good read’ end is remarkably undated so 
far as philosophy and factual presentation 
are concerned. Thus the information and 
perspectives contained within it are pro- 
vided in a feshion that is wholly relevant 
for a contemporary readership. Ht is of 
interest that while we may have come some 
further way in the last 30 years in our 
understanding of the causation and 
epidemiology of cerebral palsies, the excel- 
lent chaptere on treatment and education 
are a timely mminder that progress in these 
areas remains slow and limited. 

I suspect taat this genuine classic is not 
as widely known to a readership in the 
United Kingdom as it should be. This 
edition can make good that deficit and the 


book can be confidently recommended fc 
all paediatricians working in neurology an- 
childhood handicap. 


L ROSENBLOO 
CONSULTANT PAEDIATRIC NEUROLOGI! 
Royal Liverpool Children’s Hospit 


Essential and Toxic Trace Elements jw 
Human Health and Disease. Edited by A 
Prasad. Pp 328: $95 hardback. Alan R Lis 
1988. ISBN 0~8451~1617-7. 


Our knowledge of the role of trace elemen 
in human health seems to be relate 
inversely to the profile which these elemen 
have assumed in public awareness. Ou 
patchy insight into the metabolism of irc 
illustrates the ignorance that can persi 
even when the importance of an eleme 
has long been appreciated. The situation 
worse with other trace elements wheth: 
they are essential or not and it is disturbi: 
to see some, such as zinc, selenium, ar 
copper, joining or replacing iron amor 
the non-specific palliatives of the ther 
peutic armamentarium. Unquestionab 
there is a need for a wider appreciation : 
our limited understanding of the toxici 
and essentiality of many trace elements ar 
of the more subtle early biochemical ar 
clinical effects of their deficiency and tox 
excess. This book provides such informatic 
and insight: Prasad has ably compiled tl 
original and review presentations from t} 
inaugural meeting of the Internation» 
Society for Trace Element Research. Cc 
lectively these provide valuable positic 
papers covering most aspects of the clinic: 
physiological, biochemical, pharmac 
logical, and toxic actions of trace elements 
Many papers illustrate the interactions th 
occur between the trace elements ther 
selves and with other essential nutrient 


. and equally importantly the impact th 


human disease can have on the system. 
metabolism of trace elements is considere 
There are some omissions; I could not fir 
comment on the pathogenic role of copp 
in Indian childhood cirrhosis. 

Advances in trace element research e 
compass inorganic and clinical biochem 
try, physiology, and human disease. Som 
fascinating areas that are included in tl 
book include the possible role of tra 
elements in the precipitation and control 
free radical damage, an appraisal of t 
role of boron in the metabolism of calciue 
and magnesium, and a critique of the cas- 
for the essentiality of nickel, silico 


“wanadium, and even arsenic. In general the 
oxicity of elements was appreciated before 
heir essentiality, so although the latter 

etlements have only been shown to be 
recessary for laboratory models their 
mportance for man may yet be discovered. 

~-fuman deficiencies of zinc, copper, 
~nolybdenum, and selenium have only been 

“oroved in the past 20 years, and the 

ontribution on the diverse metabolic roles 

<H manganese suggests that a similar clinical 
mportance of this clement may soon be 
lemonstrated. 

Further work on the metabolism of trace 
selements depends on new approaches in- 
eluding multielemental analytical techni- 

ques, the use of low abundance stable 
sotope tracers rather than radiolabels, and 
‘he measurement of proteins that regulate 
he metabolism of the elements (for 
stxample, the role of metallothionein in 
vegulating zinc, copper, and cadmium); all 
sare well described here. These techniques 
swill be needed to solve the perennial 
swoblem of how to determine if an indi- 
wwidual is at risk of developing a deficiency 
yf toxicity or is actually in such a condition. 
wertainly anyone who reads these chapters 
swill justifiably become sceptical of claims 
chat simple analyses of hair or plasma are 
ndicative of an individual's trace element 
status’—-whatever that may be. 

Readers, irrespective of their degree of 

sexperience in this area, would find new 
nformation, insight, and inspiration from 
ihe work presented here, but the book is 

“expensive and it would be best consulted in 

wa library rather than bought personally, 






P J AaGerr 

SENIOR LECTURER IN CHILD HEALTH AND 
NUTRITION 

Department of Child Health, 

University of Aberdeen 


“Topics in Pediatric Genetic Pathology. 
Edited by John M Opitz. Pp 469: $90 
hardback. Alan R Liss, 1987. ISBN 
0-845 1-4242-9, 


“This volume is subtitled ‘The Enid Gilbert- 
Barness Festschrift’, and is a collection of 
papers by friends and colleagues in honour 
of Enid Gilbert, a leading contributor to 
the field of paediatric and genetic pathol- 
“ogy. It is also published as a supplement of 
the American Journal of Medical Genetics. 
Being a Festschrift it has no clear theme 


and no other declared purpose, but is a pot 
pourri of papers and reviews loosely 
embraced by the main title. The book is 
divided into six sections, the first of which 
deals with general principles and methods. 
The chapters on molecular biology applied 
to prenatal diagnosis and developmental 
pathology, a review of prenatal death in 
humans, and papers on midline develop- 
mental ‘weakness’ and neurotomes as the 
basis of some multiple congenital mal- 
formations are of general interest. There is 
also a useful paper on the differential 
diagnosis of posterior cervical hygromas in 
previable fetuses. The second section on 
developmental effects of aneuploidy and 
chromosome abnormalities includes a 
discussion of cytogenetic abnormalities 
among spontaneously aborted previable 
fetuses, and a series of case reports of 
cytogenetic syndromes. The other sections 
cover skeletal dysplasias, biochemical and 
metabolic aspects of developmental path- 
ology, syndromes and malformations 
complexes, and cardiac  teratogenesis. 
Papers on short rib polydactyly syndromes, 
the pathology of the liver and kidney in 
Meckel’s syndrome and a discussion of the 
causes and pathogenesis of cardiac mal- 
formations appealed to the reviewer. 

This book achieves its aim as a remark- 
able tribute to a distinguished pathologist 
and paediatrician. It is not a book which 
most non-specialist readers will want to 
own, but they should browse through it to 
indulge their own interests. 


P J Berry 

CONSULTANT PAEDIATRIC PATHOLOGIST 
Bristol Royal Hospital for 

Sick Children 


Children with Asthma: A Manual for 
Parents. 2nd ed. By Thomas F Plaut. Pp 
269: $11-95 paperback. Pedipress, 1988. 


This book is written by a paediatrician who 
clearly knows a great deal about children, 
parents, and asthma. He believes that, with 
proper information and understanding, 
parents can undertake most of their 
children’s care, reducing emergency visits 
and hospital admissions to an unavoidable 
minimum. Basic facts about asthma and its 
management are presented in a clear, 
positive manner and supplemented by 
parents’ descriptions of their children’s 
problems and how they coped with them. 
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The sections on the assessment of 
asthma by monitoring ‘The Four Signs of 
Asthma Trouble’ (wheezing, recession, 
prolonged expiration, and increased re- 
spiration rate), keeping records, and using 
a peak flow meter are excellent and could 
be read with benefit by many doctors. 
Clear instructions are given on the use of 
metered dose inhalers, spacer devices, and 
nebulisers, but the drugs recommended are 
sufficiently different to confuse British 
parents (for example, nebulised meta- 
proterenol instead of salbutamol). Dry 
powder inhalers, so widely used in this 
country, are not mentioned. Prophylactic 
treatment is based on theophyllines, 
though sodium cromoglycate is also 
approved, Inhaled steroids rate only a brief 
paragraph and are not mentioned at all in 
the case reports. 

I liked the advice on how to choose a 
doctor (minimum criteria: gives written 
instructions, teaches and monitors use of 
devices, measures peak flow at each visit), 
when to seek specialist advice, and how to 
deal with accident and emergency depart- 
ments and hospital admission. 

Parents who can select appropriate in- 
formation would benefit from reading this 
book and it could be a valuable basis for 
discussion at local asthma society meetings. 


E J HILLER 
CONSULTANT PAEDIATRICIAN 
City Hospital, Nottingham 


Computing for Clinicians. By Tim Chard. 
Pp 136; paperback £18. Elmore-Chard, 
1988. ISBN 0-951298 1-0-0. 


This is an excellent small boek which goes 
where few have dared to go. The author 
has bravely attempted the equivalent of 
organising a barbecue for vegetarians in 
writing a book for the clinician, who has 
even at this late stage in the millenium, no 
prior knowledge of computing. 

The book succeeds in covering the basics 
and gently takes the reader into more 
complex areas. Those who have a reason- 
able experience of computers in medicine 
will find this a valuable source of refer- 
ences and succinct explanations which they 
might quote. Those who dare to confront 
their technophobia and would like a con- 
cise guide to the potential of computers in 
medicine should find this book stimulating. 

A wide variety of topics are covered: 
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medical administration, explanation of the 
computer as part of medical machines, 
advice on computer data collection, com- 
puter aided diagnosis, treatment, and 
teaching. I found the section on computer 
aided medical decision making very helpful 
as it explained some of these concepts so 
clearly that I was able to continue to 
understand it beyond the time of actually 
reading it. The author backs up his opin- 
ions and explanations with good references 
and provides other valuable information 
such as addresses of on line databases (such 
as Medline). 

Another word to those who instinctively 
dislike computers: they are here to stay, 
they can work evil by tangling confused 
clinicians into time wasting tasks, and they 
may be used by those in power to spread 
illusory irrelevant information to hide vital 
problems. However, they are strengthen- 
ing our vision in computed tomography, 
extending our memory in on line literature 
databases, and supporting our wisdom in 
decision making. They have no morality 
but we have the responsibility to remain 
vigilant by understanding their potential 
for doing both good and harm. This book, 
provided it is updated as time moves on, is 
a valuable weapon in this important role of 
the clinician. 

G CLAYDEN 
CONSULTANT PAEDIATRICIAN 


St Thomas’s Hospital, 
London 


The State of the Worid’s Children 1988. Pp 
86: £295 . UNICEF, Oxford Uni- 
versity Press, 1988. ISBN 0-19-261723-0. 


The best thing about this book is its ability 
to inform the reader in under 100 pages 
what we (as paediatricians and as citizens) 
can do to make children healthier. For 
those who wish to read no further, the keys 
are 

è Better information to parents and 
children about simple health tech- 
nologes. 

è Antipeverty measures (including 
fairer trade and aid policies). 

è Common cause between health 
workecs, educators, the media, and 
big business in putting children first. 

The State of the World’s Children is 
UNICEF’s Annual Report on global child 
health, aimed at a lay readership. It ts 
cheap and well presented with fine graphics. 
It emphasises achievements rather than 
dwelling on tragedies and sometimes the 
glowing repo-ts are too good to be true. 
The book is a marvellous source of good 
examples and a reminder of our global 
responsibilities, as well as of what we have 
in common wih many developing countries. 
The data that pack the last few pages are a 
source of chilling wonder; they encourage 
inter country comparisons, suspect though 
these may be. Contrast Costa Rica (gross 
natonal product $1300, under 5’s mortality 
23/12000 live births) with Saudi Arabia 


(gross national product $8850, under 5 
mortality 105/1000 live births): 


% Rural % TY % 


Population Adult receivers Defem- 


with access literacy per expen- 
to drinking rate 1000 diture' 
water (male! population 
female) 
Costa Rica 8&2 693 V 3-0 
Saudi Arabla 68 35/12 269 36 


*% Of central government expenditure. 


Many examples are given that we can lear» 
from. In Bangladesh, immunisation me 
sages appear on matchboxes and in Colomb 
on electricity bills. Again in Colombi 
high school pupils visit families at home : 
discuss oral rehydration. In Nepal, com 
books and songs describe hygiene ar 
diarrhoeal disease. The report emphasis» 
the power that knowledge conveys and 
critical of doctors for failing to inform the 
patients sufficiently. 

This report should be at the elbow | 
every paediatrician and their unit manage 
When will we have a ‘State of Britainm 
Children’? It might just embarrass us im 
action. 


A J R Warerstc 
CONSULTANT PAEDIATRICL4> 
Newcastle General Hospit 

Newcastle upon Ty 





New FROM OXFORD 
CHILD HEALTH CARE 
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British Paediatric Association 
Manual on Infections and 
Immunizations in Children 
Edited by Angus Nicoll and Peter Rudd 
The unsatisfactory uptake of immunization in the UK is a 
major season for the continuing morbidity of childhood 
infectieus disease. This handbook summarizes the 
important childhood infections and gives simple, 
practical advice on current immunization and treatment. 
G19 261785 0, 376 ppa Hus., paperback, Mareh 1989 
£9.95 


~ * r i * me e 
Child Health in a Changing 
Society 
British Paediatric Association 
Edited by John O. Forfar 
Diseass, diet, environment, and life-stvle in childhood 
can affect physical and mental health in adult as well as 
eariy Lfe. in this BPA book, aimed at both professionals 
and lay readers, experts examine some of the medical 
and social problems. 


‘an oustanding and challenging book” The Lancet 
0 19 261687 0, 320 pp. illus., paperback, Mav 1988 £9.95 


Asthma 
The Facts 
Second Edition 


Donald J. Lane and Anthony Storr 


For this second edition, the text has been updated 

throughout The new understanding of the mechanism 

of asthma is presented, and important new innovations 

in treatment are included, 

Facts 

0 19 261692 7, 194 pp., illus., Oxford Paperbacks, 1987 
£4.95 


Parasitic Infections in 
Pregnancy and the Newborn 


Edited by Caroline L. MacLeod 

Parasitic infections occur frequently in tropical regions, 
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_Paediatric resuscitation chart A child is dying: what do you do? 


Togs a E Resuscitating children is different from 
resuscitating adults—and more difficult. Because 
cardiorespiratory arrest in children is uncommon 
each doctor’s experience of handling it is limited, 
and there is a tendency to forget the recommended 
drug doses; also, because children come in so 
many different sizes it is hard to judge the correct 
dose, especially if you do not know the child’s 
weight. Yet delay or inaccuracy in treatment might 
be fatal. The Paediatric Resuscitation Chart, 
devised by Dr Peter Oakley and based on the 
guidelines of the Resuscitation Council (UK), 
gives you at a glance the essential information for 
making rapid and accurate decisions. The chart is 
available as an A2 size poster or a pocket sized 
postcard. 


Poster: UK £3.50; Abroad £4.50; USA $9.00, including packing 

and postage, by air abroad. 

Single copies of a postcard version of the chart are available, free of 
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British Paediatric Association 


Report from the British Paediatric Surveillance Unit 


This third report on the activities of the British 
Paediatric Surveillance Unit (BPSU) presents the 
results of mailings between February and July 1988, 
and updates the results for July 1986 to January 1988 
presented previously.’ 


Cases reported 


The table shows, for each of the reportable condi- 
tions, the total number of reports received between 
July 1986 and July 1988 and the proportion of cases 
which on detailed follow up (as at 30 September 
1988) satisfied the diagnostic criteria. Studies com- 
pleted (X-linked anhidrotic ectodermal dysplasia, 
Lowe’s syndrome, pilot study of childhood diabetes 
in the South Western region) and shown in pre- 
viously published tables are not included.! * The six 
new conditions not shown previously, studies of 
which began in 1988, are childhood onset diabetes 


Table BPSU: reports received July 1986—July 1988 


meilitus, galactosaemia, drowning and near drown- 
ing, haemorrhagic disease of the newborn (all one or 
two year prospective studies) and rheumatic fever 
and congenital rubella syndrome/congenital rubella 
infection (both retrospective surveys included for 
one mailing only—January and April 1988 respec- 
tively). Respondents were asked to report all cases 
of rheumatic fever seen in 1987 and cases of 
congenital rubella born in 1986 and 1987. 

The decision to include diabetes was a controver- 
slal One because it is not a rare disease, as is 
reflected in the large number of reports received. 
Kawasaki disease continues to be the next most 
frequently reported condition, although unlike 
observations in other countries no clear seasonal 
pattern is emerging. In contrast, reporting of 
haemolytic uraemic syndrome consistently increases 
in the late summer/early autumn. New reports of 
AIDS are continuing steadily. 


Aeara irrena araa ennnen man eanan enana ranana ra a e n ep semiasenpneeei 


Condition Total reports 
AIDS in childhood 90) 
Neonatal herpes 64 
Reye's syndrome 105 
Kawasaki disease 259 
Haemolytic uraemic syndrome 141 
Haemorrhagic shock encephalopathy syndrome 5] 
Subacute sclerosing panencephalitis 57 
Galactosaemia! 27 
Drowning/near drowningl| 73 
Childhood onset diabetes! 47 
Haemorrhagic disease of the newborn{ 19 
Rheumatic fever** 15 
Congenital rubella** 20 


Outcome of follow up by investigator 





Outcome known Not yet 
aaa KR WHEE 
Report Report not 
confirmed” confirmed? 
(% of known) 

24 (33) 48$ 18 

28 (57) 21 15 

43 (53) 38 24 
196 (86) 31 32 

92 (92) 8 4l 

14 (67) 7 30 

34 (81) 8 15 

8 (40) 12 7 

48 (96) 2 23 
416 (99) 5 226 

1 (17) 5 





*Meets case criteria. 
tReporting error, duplicate or revised diagnosis. 


¿Sull being followed up by the investigator at 30 September 1988. 
$Inclades 23 cases who are HIV positive (14 symptomatic) but who do not meet the case definition for AIDS. 


(Study began in January 1988. 
€Stucy began in March 1988. 
**Included for one month only (see text). 
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Participation 


The average monthly response rate {proportion of 
cards returned 90 days after each mailing) was 89% 
(range 77% in South East Scotland to 100% ir East 
Anglia) for the first quarter of 1988, comparec with 
90% for the previous quarter; 10 regions achreved 
99% or more. 

The BPSU continues to receive proposals for 
inclusion of new surveys. Notes to assist ressarch 
workers in the preparation of a submissiom are 
available from the BPSU office. The Medical 
Coordinator can be consulted informally on pro- 
posed projects by telephone or letter. 


Comment 


Both the numbers of cases ascertained anc the 
‘queue’ of proposals for new surveys are measures of 
the usefulness of the BPSU as a research methddol- 
ogy. The two retrospective surveys mentsoned 
above yielded information on cases either not 
previously ascertained through an existing. pessive 
methodology (congenital rubella) or not readily 
available through routine national statistics 
(rheumatic fever). 


Although more studies could clearly be accommo- 
dated if the number of reportable conditions were 
increased from the existing 12, a survey of respon- 
dents’ views recently conducted through BPA Re- 
gional Representatives suggested (13 out of 16 
replies received) that such an increase would be 
unwelcome. The BPSU Executive Committee 
(formerly the Scientific Advisory Committee) is 
seeking ways of resolving this dilemma. 

Sir Peter Tizard retired from his position as 
Chairman of the BPSU Executive Committee in 
September 1988. Sir Peter’s wisdom and experience 
have guided the development of the Unit from its 
earliest days to its current thriving position. He is 
succeeded by Professor J D Baum. 
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Annotation 


Living with a mentally handicapped brother or sister 


For ail children, home is the best place to be brought 
up. Plenty of evidence has accumulated that 
children’s homes and other similar institutions, 
however well equipped and well trained the staff. 
are less good at fostering optimal development 
than the ordinary affectionate family. The child with 
a mental handicap is as susceptible to these family 
influences as the normal sibling. But does the 
presence of a child with a mental handicap, who 
needs more parental attention over a longer period, 
make that home a less good environment for the 
other potentially normal children? Should parents 
feel that they are being forced to sacrifice the well 
being of one child for the sake of another? Should 
parents who already have children of their own be 
allowed to adopt another with particular difficulties 
and more than the usual range of needs? 

Families vary widely not only in their inittal 
reaction to a distressing event but how they cope 
with the problems later. The notion that a family 
with a handicapped child must be a handicapped 
famiy is offensive to many and discredited from 
evidence of recent research. Emphasis now is put on 
the variety of strengths as well as the weaknesses of 
the people concerned. ! 


Sharing of family grief 


No parent experiences the realisation that a child is 
hancicapped—and hence unlikely to be able to 
fulfill even the most modest aims and ambitions that 
all parents have for their children—without suffer- 
ing deep sadness and disappointment. Although 
everyone would like to spare children exposure to 
tragedy of any sort, the sharing of such an experi- 
ence brings families close together and even though 
life is certainly changed, the cliché that it is not 
always for the worst is found to be true. The impact 
of mental handicap on the family will be different 
for the older children, who may have been able to 
appreciate the grief when the fact of handicap was 
established, either at the time of birth or later, than 
for children born subsequently who are less likely to 
be reported as having difficulties. 


Parental problems 


Unfortunately, the emotional trauma of having a 


ta 


child with a lasting handicap can be too much for 
some vulnerable personalities or fragile relation- 
ships. Early detrimental effects of the quality of the 
parents’ relationship to each other have been noted 
within the first two years after the birth of a child 
with Down's syndrome. Children invariably do 
suffer when the relationship between their parents 
deteriorates to a situation of cold dislike or open 
hostility. Similarly, the sibling of the handicapped 
child is at risk when the initial grief felt by the parent 
has moved into a chronic depression. Sadly, these 
two problems often occur together as poor mental 
health in either parent is often found in conjunction 
with a bad marriage. Not only ts the normal sibling 
more likely to show behavioural and emotional 
problems, but the mentally handicapped child is also 
similarly vulnerable and can show serious behaviour 
disorders, which can be particularly difficult to 
treat.“ 


Sharing of family burden 


For most families, the rearing of a mentally handi- 
capped child, even when adequately supported by 
medical services, with appropriate schooling and the 
opportunity of respite care, and with attendance or 
mobility allowances, necessitates much hard work 
relentlessly increasing as the child grows older and 
heavier. However, this load almost invariably falls 
on the mother.” Earlier work on siblings showed 
different effects on brothers and sisters,* and an 
explanation to account for the greater vulnerability 
of older sisters (particularly those from larger, 
relatively disadvantaged families) was that they 
were more involved in the practical problems of 
care. When specifically asked about what they did at 
home, however, children attending a group for 
siblings of children with a mental handicap denied 
being asked to do more chores than were their 
contemporaries in school.” The demands put upon 
the brothers and sisters was investigated in two more 
recent studies, and little evidence was found that 
they were being asked to carry a greater burden of 
household chores or minding a younger or more 
dependent sibling than a comparison group.° ’ 
Older sisters were not the Cinderellas of community 
care any longer: that role was almost exclusively put 
upon the mother. pai 


oe 
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Severe behaviour problems, a common accom- 
paniment of mental handicap in childhood, g-eatly 
increases the problems at home for the parents and 
often for the brothers and sisters as well. 


Deprivation of parental attention 


There might just not be enough of the mother’: time 
or energy to go round. This situation can cer-ainly 
happen and many families appreciate the char ce to 
relax or have the sort of fun with their other children 
that 1s impossible in the company of the meatally 
retarded child. To be successful respite care needs to 
be seen as something positive. Linking with another 
family who can sometimes share the care of the 
more difficult member of the family, as would the 
ideal uncle or aunt, has been a very successfu way 
of making respite care a positive experience all 
round. 

Another possible myth is that parents commonly 
attempt to ‘make up’ to the handicapped child ct the 
expense of their other normal children. Dividing 
attention equably among children of different ages 
with very different needs is a not uncom mon 
problem of family life. No study has offerec any 
objective evidence that parents of mentally handi- 
capped children reserve significantly less tire or 
attention for their normal children than do any ether 
parents in what are regarded as normal families. On 
the contrary, many parents are very sensitive about 
the possibility of neglecting their other children. 
Most workers who study families in depth or over a 
long period are much impressed by the adaptior and 
by the normality of those involved. ' 


Excessive expectations 


It has also been suggested that parental ambation 
thwarted by the mental handicap of one child might 
be transferred in a detrimental way on to anc ther 
child in the family. Most clinicians have seen sucha 
situation arise but it is not common, certainly, not 
inevitable nor even typical. Such increased expecta- 
tions were seen in studies published 20 years ago 
when parents had little contact with the handsxap- 
ped child and certainly no chance of feeling pride in 
any achievement. There are still families where the 
handicap of a child takes on an unusually great 
importance-—for example, a handicapped first %orn 
son in many cultures. 


Embarrassment and stigma 
Attitudes towards mentally handicapped pecple, 


particularly children, have become much more 
positive over the past 20 years and this is mirrored in 


the studies of successive cohorts of families. It was 
not uncommon for the handicapped member of the 
family to have been admitted to long stay institu- 
tions and thereafter if not forgotten then never 
mentioned so that new members of the family might 
never know of the existence of such a person. When 
the secret has been revealed, as in the case of a 
family with a genetically determined disorder, the 
inquiries after the diagnosis have opened up deep 
rifts between members of the family. More open and 
accepting attitudes, which owe much to parent 
groups, mean that mentally handicapped children 
are now commonly seen with their families or 
schools enjoying ordinary activities in the commun- 
ity. Different cultures, however, within the United 
Kingdom, may still feel shamed by a handicapped 
child and fear returning to visit relatives in even 
countries in the European Community as well as 
developing countries because of ignorance, pre- 
judice, and outright antagonism towards a handi- 
capped child, which will extend also to a sibling. 

Brothers and sisters reflect parental attitudes. It 
has been shown that when mothers and fathers were 
affectionate and actively encouraging their handi- 
capped child then so were the siblings, who were 
also more often seen in a positive light by the 
parents." In research studies of families, most of 
whom rarely visited hospitals or clinics, much robust 
determination to make the best out of their child 
and the situation they found themselves in created a 
strong sense of unity involving both parents and the 
other siblings. In hospitals, particularly centres to 
which families are referred away from their local 
services, the disillusioned families who still search 
for diagnoses or answers to apparently intractable 
problems are more common. In this situation, the 
brothers and sisters often identify with the dis- 
appointment and hostility expressed by the parents 
towards doctors and other services. It is the bias 
made by the referral that makes this sort of family 
seem so familiar. 


Sociodemographic factors 


As with other children, there are other environ- 
mental influences on the brothers and sisters in 
families. For example, there is some evidence 
suggesting that it is easier for children if there is 
more than one normal sibling, as deviancy is lowest 
in sibships of three or four.” Larger families are 
relatively common in families with a child with 
Down’s syndrome in all social groups, but family 
size can not been seen as advantageous. Mental 
handicap in the family always brings hard work and 
has often crushed cherished hopes, but in conditions 
of social disadvantage, poorly paid unskilled work. 
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unemployment, or bad housing it is particularly 
difficult for all children in the family. Some of the 
saddest families have been found among the ethnic 
minority groups as they had to contend with isolation 
and prejudice as well as the other social problems. 


Achievement at school 


Learaing problems in brothers and sisters are more 
often found where no medical explanation could be 
given for the mental handicap itself.’ Medical 
diagroses, such as demonstrable brain damage. 
metadolic disorders, and chromosomal anomalies, 
are more often found in the more severely handicap- 
ped, while mental handicap in the mild range is 
more often associated with cultural disadvantage. 
The mtellectual abilities of siblings of children with a 
severe handicap are greater than those of siblings of 
children with a mild mental handicap.’ Brothers and 
sisters of children with Down’s syndrome perform at 
school to a very similar standard to that of others in 
the same school class. When the siblings of children 
with no medical explanation for the handicap were 
compared with others in the same school class, 
there were significantly more among the sibling 
group with serious reading problems. In addition, 
such children were more often found in less advan- 
taged areas where the others in the school had a 
higher rate of reading problems than did the sibling 
of a child with Down’s syndrome or their control 
child in the same school class. Behaviour problems 
in the siblings were much more common in those 
who had significant problems with reading. 


Do the brothers and sisters of handicapped children 
need help? 


It is of course necessary that appropriate help be 
givea to those children who are encountering major 
difficulties at school as a third of the siblings of 
chilcren with no medical diagnosis were more than 
two years behind in reading. Similarly children in 
fammies who were being driven apart by marital 
disharmony or chronic mental illness in a parent 
may well require specific treatment for themselves 
as well as attention being paid to the underlying 
problem. But do these brothers and sisters need 
special help just because they are siblings of children 
with mental handicaps? Many object to the assump- 
tion that they do, just as they and their parents 
dislixe being thought of as a handicapped family. As 
one remarked, ‘I hate that word “sibling”. It is as if 
there was something odd about me too’. Groups, 
not surprisingly, have not been conspicuously suc- 
cess‘ul. Welcoming open days at the special schools 
showing how children with multiple disabilities can 


be taught, with demonstrations of the use of 
computers or instruction in a sign language such as 
Makaton, can be very helpful and much appreciated. 
It is no coincidence that many teachers, social 
workers, and nurses working in the field of mental 
handicap have a brother or sister with that disability. 

Should specialist treatment for behaviour prob- 
lems be offered to the retarded child and his family, 
getting to know the other children can be very 
helpful both in understanding the way the problem 
has arisen or been maintained and in continuing 
with treatment programmes. However, family treat- 
ment with a therapist who is ignorant about mental 
handicap can be a disaster. Treatment of all sorts 
must follow accurate assessment and the sharing as 
far as possible of knowledge about all the implica- 
tions of the handicap. 

What does seem to be helpful is to foster the self 
esteem of other children in the family by giving them 
the chance to shine, and it may be in a different 
direction. A counsel of perfection perhaps, but 
insistence on involvement in groups or family 
treatment can preclude that option. The other 
children do need information that can help them 
deal with ignorance or prejudice or can help them 
plan their own futures, particularly if the disorder 
concerned has a genetic basis. 


Conclusion 


There are many families who can prove that it is 
possible to be a loving and resourceful parent who 
can provide a stimulating and happy home to 
children of contrasting abilities and apparently 
conflicting needs. There is much to learn from such 
parents and their children that can help in under- 
standing ordinary as well as extraordinary families. 
The provision of relevant services for children with 
disabilities including mental handicap and effective 
help for those who need it must follow an apprecia- 
tive appraisal of families rather than a patronising 
assumption that all their individual quirks can be 
attributed to inevitable ‘stress’. 
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Haemophilus influenzae type b disease in the Oxford 
region 
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SUMMARY A prospective survey of children in the Oxford region identified 200 cases of systemic 
Haemophilus influenzae type b disease in the first three and a half years of the study. The annual 
incidence in children less than 5 years of age was 33-4/100 000. This represents a cumulative 
incidence of one systemic infection in 600 children before their 5th birthday. The mortality was 
50%. The risk of H influenzae type b meningitis was one in 850 with a mortality of 5-6%, and 


substantial morbidity among survivors. 


From the total live birth rate, about 1300 cases of systemic H influenzae type b disease, over 
900 cases of H influenzae type b meningitis, and 65 deaths would be predicted annually in 


children in the United Kingdom. 


Haemophilus influenzae type b is a leading cause of 
bacterial meningitis in children in the United 
Kingdom.! It causes epiglottitis and less commonly 
may present as cellulitis, septic arthritis, pneumo- 
nia, empyema, or pericarditis.* > Vaccines for H 
influenzae type b that are protective in infancy are 
now at an advanced stage of development. 

No comprehensive data exist for the United 
Kingdom from which reliable estimates of inci- 
dence, mortality, and morbidity can be made for 
these diseases. A survey in an inner city area of 
Birmingham from 1973-84 estimated the incidence 
of severe H influenzae infection to be at least one in 
950 children,” which is equivalent to an annual 
incidence of 21/100 000 children aged less than 5 
years. Reports for 1984-7 to the Communicable 
Disease (Scotland) Unit indicate an annual inci- 
dence of systemic H influenzae type b disease of 
28/100 000 children aged less than 5 years. Labora- 
tory data for Gwynedd, Wales from 1981-4 yield an 
annual incidence of 45-2/100 000 children aged less 
than 5 years.° These are higher than previous 
estimates from the United Kingdom’ ë and approach 
the incidence figures for children aged less than 
5 years from recent American series (Minnesota, 
1982-4: 68/100 000/year’ and Monro County, New 
York, 1982-3: 64/100 000/year!”). 


In order to provide accurate epidemiological 
information before the introduction of any interven- 
tion, a prospective survey was established in the 
Oxford region in 1985, and we report data from the 
first three and a half years. 


Patients and methods 


From 1 January 1985, any clinical isolates of H 
influenzae from normally sterile body fluids (for 
example, blood, cerebrospinal fluid, or joint aspi- 
rates) obtained from children under 10 years of age 
have been sent with brief clinical details from the 
microbiology laboratories throughout the Oxford 
region to the Public Health Laboratory Service 
Laboratory, John Radcliffe Hospital, Oxford. Sero- 
typing, biotyping, and antibiotic sensitivity have 
been confirmed and thus only data on bacteriologi- 
cally proved systemic H influenzae disease has been 
included. Isolates from children who have died 
outside hospital (for example, from unexpected 
infant deaths undergoing postmortem examination 
by the coroner) have been included. We have 
included all cases admitted within the region even if 
only temporarily resident, but have not included 
children from the region admitted elsewhere. The 
geographically defined denominator population was 
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2 438 000, of which 166 800 were children under 


5 years of age according to data from the Office of 


Population Census and Survey for 1986. The study ts 
still in progress and the data presented here include 
all cases up to 30 June 1988. 

All 35 survivors of meningitis from the first year 
of surveillance were reviewed two years later by 
examination of their medical records and by contact- 
ing their general practitioners, health visitors, and 
community paediatricians. This additional study 
aimed to identify unequivocal serious morbedity 
among Survivors. 

The studies were approved by the Central Oxford 
Research Ethics Committee. 


Results 


A total of 219 cases of systemic disease caused by H 
influenzae were recorded in a three and a half year 
period in children less than 10 years old. 200 (91%) 
were due to serotype b organisms, the rest being due 
to non-typable (non-capsulated) strains. No cther 
serotypes were implicated as systemic pathogens. 

Of the H influenzae type b infections, 195 
(97-5%) occurred in children under 5 years anc 138 
(69%) in children under 2 years of age. Only 20 
(10%) occurred in children under 6 months, sug- 
gesting that this age group is relatively protected. 
The estimated annual incidence for systemic H 
influenzae type b disease was 33-4/100 000 children 
aged less than 5 years. The cumulative risk in this 
mixed rural and urban population for childrea by 
their 5th birthday was 1:600. 

The clinical presentations of these 200 cases of H 
influenzae type b infection are summarised by age in 
the table. The annual incidence of H influenzae ‘ype 
b meningitis was 23-6/100 000 children aged less 
than 5 years, giving a cumulative risk of 1:850 
children by their Sth birthday. 

One child had sickle cell disease, and another had 
non-syndromic dysmorphic features, otherwise 


Table Clinical presentations by age of 200 cases cf 
systemic H influenzae type b disease in children ur the 


Oxford region January 1985-June 1988 


A ge (years, months) Tog 

EEEE ANE Src ck N E EE A 

<P-0 10-4} 20-441 >50 
Meningitis 60) 45 33 4 142:7) 
Epmglottitis I 6 15 | 23 +12) 
Cellulitis H 0 i T 12 (6) 
Bone/joint infection 4 3 : 0 12 (6) 
Pneumonia 3 | 2 i) 6 (3) 
Bacteraemia 3 I 1 9 5 (2) 


there were no recognised predisposing factors. No 
secondary cases involving siblings or close contacts 
were documented in this series. 

Ampicillin resistance was found in 11-3% of H 
influenzae type b isolates: all the resistant strains 
produced f-lactamase. Of the non-typable isolates, 
15-8% produced f-lactamase and one of these was 
also chloramphenicol resistant. 

There were 10 recorded deaths, eight of which 
were due to meningitis, one due to epiglottitis, and 
cone to bacteraemia. The age range of those who 
died was from 3 months to 5 years (median=1 year 

2'4 months). Five of these cases were diagnosed at 
postmortem examination after sudden unexpected 
deaths. The mortality rate for all systemic H 
influenzae type b disease was 5-0%. H influenzae 
type b meningitis carried a 5-6% mortality, while 
other clinical presentations combined had a mortal- 
Hy of 34%. 

Of the 35 survivors of meningitis in 1985, three 
have bilateral sensorineural hearing loss requiring 
amplification and a fourth has global development 
celay with severe learning difficulties. Thus over 
11% of survivors have major neurodevelopmental 
sequelae. Information regarding lesser disabilities 
was not sought. 


Discussion 


The epidemiological patterns we observed are in 
keeping with comparable data from the United 
Kingdom,® United States,'' © and Australia’ 
except for a lower incidence of septic arthritis. If 
there is any bias in our figures it is likely to be in 
underdetection of the less common manifestations 
of systemic H influenzae type b disease as appropri- 
ate cultures may not have been sent. Prior antibiotic 
treatment may have resulted in some missed cases if 
all cultures were negative. 

Our mortality rates concur with recently pub- 
lished series.” > As a number of these deaths 
cceur before arrival in hospital, therapeutic refine- 
ments for systemic H influenzae type b disease are 
unlikely to substantially reduce mortality. 

We acknowledge the limitations of uncontrolled 
follow up data in the assessment of morbidity after 
H influenzae type b meningitis: well controlled long 
term studies are lacking in the United Kingdom. 
Studies from the United States report a wide range 
of significant sequelae in 8%'° to 37% '’ of survivors, 
although a recent 10 to 12 year follow up in 
Pittsburgh showed comparable academic achieve- 
ments with sibling controls, despite a 21% frequency 
of neurological sequelae.'* Our findings of over 
11% with significant sequelae tend to confirm that 
there is an accumulating register of children with 
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impairments after H influenzae type b meningitis 
despite modern methods of management. 

The total live birth rate in the United Kingdom ts 
790 090/annum with an upward trend predicted over 
the next decade. Extrapolating from our data to a 
population of 3-95 million children aged under 5 
years. about 1300 cases of systemic H influenzae 
type b disease, over 900 cases of H influenzae type b 
menimgitis, and 65 deaths would be predicted 
annually in the United Kingdom. 

The Communicable Disease Surveillance Centre 
(CDSC) at Colindale received reports of 787 cases 
of H influenzae type b meningitis or bacteraemia 
from participating laboratories in England and 
Wales for 1987. Not all microbiology departments 
send data to CDSC so this is acknowledged as 
incoraplete surveillance. There were an additional 
83 cases reported to the Communicable Diseases 
(Scofiand) Unit. Other national data collection 
systems such as statutory notification and hospital 
activ ties analysis have even greater limitations. 

There is an urgent need for prospective studies to 
be set up in other regions to assess accurately the 
incidence of systemic H influenzae type b disease. 
Such baseline data will be essential to determine the 
effect of intervention such as active immunisation 
with one of the conjugate H influenzae type b 
vaccmes. 


We thank the clinicians and microbiologists in the Oxford region 
who kave supported this study and Gail Davies for typing the 
manuscript, 
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Haemophilus influenzae type b conjugate vaccine 
trial in Oxford: implications for the United Kingdom 
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SUMMARY The safety and immunogenicty of a Haemophilus influenzae type b conjugate 
vaccine was investigated in 103 infants immunised at 3, 5, and 9 months of age; the infants also 
received diphtheria, pertussis, and tetanus. and polio vaccines. Side effects were compared with 
99 matched infants receiving diphtheria, pertussis, and tetanus and polio vaccines only. No 
serious side effects were observed and the incidence of minor side effects was no greater in the 
recipients of H influenzae type b conjugate vaccine. Two doses of the vaccine (standard and low) 
were compared: geometric mean titres of serum anticapsular antibody rose from 0-11 g/ml 
before immunisation to 26-4 ug/ml after three immunisations with the standard dose and 14-6 
ug/ml with the low dose. The geometric mean titre among 21 unimmunised infants at this age was 
0-06 ug/ml. Both doses therefore generated antibody concentrations likely to be protective after 
three immunisations. There were no non-responders. 

Incorporation of an H influenzae type b conjugate vaccine into the primary immunisation 
schedule has the potential for preventing over 1000 cases of systemic H influenzae type b disease 


and 50 deaths each year in the United Kingdom. 


Haemophilus influenzae type b causes potentially 
fatal systemic disease such as meningitis and epi zlot- 
titis and other serious infections affecting soft 
tissues, joints, and lungs. Recent studies! * suggest 
that the incidence of H influenzae type b disease in 
the United Kingdom is higher than previcusly 
reported.’ 

The polyribosyl-ribitol phosphate capsule, waich 
is specific to serotype b H influenzae organisms, is a 
major virulence determinant.* Serum antibod to 
the capsule has been shown to be protective in 
infants.’ 

Immunocompetence to polysaccharides matares 
more slowly than to proteins and lipopolysacchari les. 
Active immunisation using purified polyribcsyl- 
ribitol phosphate is ineffective in children less than 
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immunisation can be higher than those after natural 
infection at the same age.'' At least four different 
conjugates are undergoing clinical evaluation," 174 
and one large efficacy study has been published. '* It 
has been shown that a conjugate (HbO-C) of 
oligosaccharides derived from polyribosyiribitol 
phosphate linked to a non-toxic mutant diphtheria 
toxin!® is more immunogenic than the polyribosyl- 
ribitol phosphate-diphtheria toxoid conjugate used 
in the first efficacy trial (H Peltola, J Eskola, 
H Kayhty, PH Makela. Immunogenicity of 
Haemophilus influenzae  oligosaccharide-protein 
conjugate vaccine (HbO-C) compared to poly- 
saccharide-protein conjugate vaccine (PRP-D) in 
infancy. Personal communication, 1988). No con- 
Jugate has been tested in infants resident in the 
United Kingdom or according to the British schedule 
of primary immunisation at 3, 5, and 9 months of 
age and there is a need to define the optimal dose of 
polysaccharide.'” Our study aimed to examine the 
serum antipolyribosyl-ribitol phosphate antibody 
state of unimmunised infants in the United Kingdom 
and to provide safety and immunogenicity data 
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comparing standard and low dose regimes using the 
HbO-C H influenzae type b conjugate vaccine. 


Patients and methods 


Two hundred and thirty two mothers living in and 
around the city of Oxford, with full term healthy 
babies born consecutively during a two month 
period, were invited to participate in the study of the 
H influenzae type b conjugate vaccine. Of these, 103 
mothers (including one with twins) agreed to take 
part; thus 104 infants were enrolled into the ‘index’ 
group. The infants were randomised using batched 
envelopes to receive a 0-5 ml dose containing 10 ug 
or 2 ug oligosaccharide (H influenzae type b 
HbO-C conjugate vaccine lot No A2K61/22 without 
adjuvant (Praxis Biologics); 0-9% sodium chloride 
was used as a diluent). H influenzae type b vaccine 
was given intramuscularly on the same occasion as 
diphtheria, pertussis, and tetanus vaccine but in a 
different site (opposing anterolateral thighs) at 3, 5, 
and 9 months of age. Parents were given a standard 
form and asked to record any local or systemic 
reactions over the next five days and measure daily 
axillary temperatures. The families were routinely 
visited the next day. Venepuncture for serology was 
performed before immunisation at each visit and at 
10 months. All venepunctures and immunisations 
were performed in the child’s home by one of us 
(GT~W) and only one attempt at venepuncture was 
made on any one visit. 

Local reactions to H influenzae type b conjugate 
and diphtheria, pertussis, and tetanus vaccines could 
be compared for each index subject. To obtain 
comparative data for systemic reactions, 192 
mothers from the same area giving birth to full term 
healthy infants in the month on either side of the 
recruiting period for the H influenzae type b 
conjugate vaccine were approached. Of these, 97 
families including three with twins (100 infants) 
agreed to participate. This ‘comparison’ group 
received vaccine for diphtheria, pertussis, and 
tetanus (and oral polio) at home but were not given 
H influenzae type b conjugate vaccine or placebo. 
The child was visited the next day and the parents 
were requested to record reactions and measure 
temperatures as in the index group. The same 
batch of diphtheria, pertussis, and tetanus vaccine 
(A0726A, Wellcome) was used for both the index 
and comparison groups. Blood was taken from a 
random sample of 21 of these infants only once, at 
10 months, to examine concentrations of antibody tn 
United Kingdom children unimmunised with 


One family from each group moved and were lost 


to follow up; therefore our results relate te 103 
infants in the index group (52 received the 10 ug 
dose of vaccine) and 99 infants in the comparison 
group. 

Serum samples were separated on the day of 
venepuncture and stored in 0-5 ml aliquots at 
—70°C. The Farr type radioantigen binding assay for 
total serum antipolyribosyl-ribitol phosphate anti- 
body,'® '’ using the recommended criteria of the 
Office of Biologics Research and Review,’ was 
performed in duplicate at three initial dilutions in 
both our own laboratories and those of Praxis 
Biologics. For neat sera with low concentrations of 
antibody, we interpreted the standard curves down 
to 0-05 ug/ml (7-8% binding in our assays). End 
point dilutions up to 1: 1000 were performed to give 
estimates of high concentrations of antibody. 
Polyribosyl-ribitol phosphate intrinsically labelled 
with tritium radioantigen was supplied by Dr Porter 
Anderson, University of Rochester, USA, and 
Office of Biologics Research and Review lyophilised 
standard reference serum (70 ug/ml) was supphed by 
Dr Carl Frasch, Bureau of Biologics, Federal Drug 
Administration, Bethesda, USA. 

The trial was approved by the Central Oxford 
Research Ethics Committee. 


STATISTICAL METHODS 

The proportion of children in the index and com- 
parison groups were compared for all adverse 
reactions by y” tests using Yates’s correction (or by 
Fisher’s exact test if expected values were <5). The 
proportion of unimmunised infants at 3 and 10 
months of age whose antibody concentrations were 
above 0-05 ug/ml were compared by y” test using 
Yates’s correction. Mann-Whitney U tests were 
used to compare antibody responses to the two 
doses of H influenzae type b conjugate vaccine at a 
given age. For each dose Wilcoxon signed rank tests 
were used to assess the responses to first, second, 
and third immunisations. 


Results 


The vaccine was well tolerated and highly im- 
munogenic. After three immunisations, the 10 ug 
doses resulted in a mse in geometric mean serum 
antipolyribosyl-ribitol phosphate antibody titre from 
0-11 at 3 months to 26-4 ug/ml at 10 months of age. 
The 2 ug doses generated lower responses at 10 
months (p=0-007) although the geometric mean 
titre rose from 0-11 to 14-6 ug/ml, and at both doses 
all infants achieved greater than four fold increases 
in antibody titre and 98% achieved values above 1-0 
ug/ml (figs I and 2). 

The 10 ug dose resulted in significant increases in 
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Figi Antipolyribosyl-ribitol phosphate (PRP) antibody 
concentrations in infants immunised at 3, 5, and 9 moths 
with a 10 we dose of H influenzae type b conjugate vaccine. 
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antibody titre (p=0-0006) after one immunisation. 
No increase was observed after the first 2 ug dose 
(p=0-23). Geometric mean titres at age 5 months 
were 0-19 and 0-10 ug/ml respectively. After the 
second immunisation booster responses were noted 
with both dosage regimes: geometric mean titres at 9 
months rose to 2-05 and 0-75 ug/ml respectively. The 
2 ug dose produced a wider scatter of results, 
however, and four individuals had antibody coacen- 
trations below the limit of sensitivity of our assay. 
In 21 infants from the comparison group who had 
not received the H influenzae type b conjigate 
vaccine, the geometric mean titre at 10 months was 
0-06 ug/ml. There was a fall in antibedy concentra- 
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Fig 2) Antipolyribosyl-ribitol phosphate (PRP) antibody 
concentrations in infants immunised at 3, 5, and 9 months 
with a 2? ug dose of H influenzae type b conjugate vaccine. 
Horizontal bars= geometric mean litres. 


tions (p<0-01) when compared with the combined 
results for the index infants at 3 months of age in 
samples taken before their first immunisation with 
H influenzae type b conjugate vaccine (fig 3). 

No major adverse reactions occurred in either 
group and no complications from venepuncture 
were observed. Adverse reactions did not differ 
significantly by dose of H influenzae type b conju- 
gate vaccine and their results have been combined. 
A comparison of side effects is shown in the table. 
Local reactions defined as redness or swelling or 
warmth >2 cm occurred in 2% of index infants after 
administration of H influenzae type b conjugate 
vaccine and 19% after diphtheria, pertussis, and 
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Fig3 Antipolyribosyl-rihuoel phosphate (PRP) antibody 
concerdrations in untmmunised infants in the United 
Kingdem. Horizontal bars= geometric mean titres. 


were similar or less frequent in the index children 
compared with those in the comparison group. 


Discussion 


The serum antibody concentrations observed in 
unimmunised infants at 3 months and 10 months are 
consistent with the decline in serum antibody 
observed in North American infants.” Both are 
consistent with the relative protection from 
H influenzae type b infection observed during the 
early months of life. 


The H influenzae type b conjugate vaccine was 


well tolerated with a low frequency of local reactions 
and mo increase in systemic side effects when given 
with diphtheria, pertussis, and tetanus vaccine as 
compared with infants receiving diphtheria, pertussis, 
and tetanus vaccine alone. It has been shown that 


Table Side effects of immunisation with H influenzae type 
b conjugate and diphtheria, pertussis, and tetanus vaccines 
compared with immunisation with diphtheria, pertussis, and 
tetanus alone 


Index Comparison 
infants infants 
(n= 103} (n= 99) 


Local reactions (redness. swelling, or warmth >2 cm) 
Sue ot H influenzae 
type b conjugate: 


First immunisation i 
Second immunisation 2 
Third immunisation 2 
Site of diphtheria. 
pertussis, and tetanus: 
First immunisation 24 21 
Second immunisation 1S 15 
Third immunisation 18 21 
Systemic reactions 
Axillary temperature >38°C 
First immunisation 5 7 
Second immunisation 10 4 
Third immunisation 9 19 
Irritability >4 hours total 
First immunisation 25 27 
Second immunisation i 3Q* 
Third immunisation 27 37 
Persistent crying >I hour 
First immunisation 25 4]* 
Second immunisation H 26** 
Third immunisation 11 19 
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another conjugate (polyribosyl-ribitol phosphate-D) 
can be mixed with diphtheria, pertussis, and tetanus 
vaccine and given as a single injection without 
adverse effects on safety or immunogenicity.” 

The conventional dose of polysaccharide in 
polyribosyl-ribitol phosphate is 25 ug. A variety of 
doses from 10-25 ug have been employed in trials of 
H influenzae type b conjugate vaccines, We found 
that 2 ug of oligosaccharide in the H influenzae type 
b conjugate induces booster responses after a 
second immunisation at 5 months. The 2 ug dose, 
however, did not affect the decline in antibody 
concentrations after immunisation at 3 months, 
whereas a significant rise in antibody concentrations 
was observed after a 10 ug dose at this age. Given 
the pattern of susceptibility in young infants it is 
desirable to achieve immunological priming at as 
young an age as possible and our results suggest that 
a 10 ug oligosaccharide dose would be more appro- 
priate than a 2 ug dose for the immunisation 
schedule in the United Kingdom. 
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There has been much debate as to what consti- 
tutes a ‘protective’ concentration of antibody": 
titres >1-0 ug/ml are widely accepted as correlating 
with long term protection after immunisation with 
unconjugated polyribosyl-ribitol phosphate. The 
Finnish trial of polyribosyl-ribitol phosphete-D, 
however, disclosed a higher protective efficac’ than 
would have been predicted from the immunogenicity 
data.'* In view of the T cell dependent characteristics 
of responses to the conjugate vaccines it seems likely 
that the priming effect of one dose may be more 
important than achieving a designated post- 
immunisation antibody titre that correlates with 
protection but was based on experience with the 
unconjugated polysaccharide vaccine. 

Our data and the results of studies of other 
candidate vaccines suggest that incorporation of 
immunisation for H influenzae type b into the 
schedule in the United Kingdom has the potential 
for preventing over 85% of systemic infectior with 
H influenzae type b in children.'*"'* Extrapoiating 
from the incidence of systemic H influenzae type b 
disease in the Oxford region, this would represent 
1105 cases with their attendant long term sequelae 
and 55 deaths each year. 

This and even higher estimates’ of attack rates 
from other regions in this country make a compell- 
ing case for considering how active immunisation 
might be successfully implemented. The avail bility 
of safe, immunogenic, and protective cony.gate 
vaccines strengthens the argument that wider in- 
tervention studies should proceed in the United 
Kingdom. 


We thank all the families who took part in this study. We thank Dr 
WOC Cookson and Mrs Lin Barnetson for providing computing 
expertise and Miss Gail Davies for typing the manuscript. We 
thank Dr Porter Anderson for supplying the tritiated polyabosyl- 
ribitol phosphate and for his constructive criticism, and Praxis 
Biologics tor materials. 
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Chlamydia trachomatis infection in infants: 
a prospective study 


P M PREECE.* J M ANDERSON,* AND R G THOMPSON? 


“New Cross Hospital and *Public Health Laboratory Service, Wolverhampton 


SUMMARY [n a prospective study of Chlamydia trachomatis infection in pregnancy. 198 mothers 
positie for chlamydial antigen were identified; the infants of 174 were followed for up to six 
months and C trachomatis was recovered in cell culture from 43 infants (25%. Conjuctivitis 
occurred in significantly more infants who were positive for C trachomatis (20 of 43, 47%) than in 
those who were negative (18 of 131, 14%). There were also significantly more lower respiratory 
tract infections among infants with positive cultures (six of 43, 14% , compared with three of 131. 
2%). The chlamydial antigen enzyme linked immunosorbent assay (ELISA) was positive in 61 of 
131 infants from whom C trachomatis was not recovered in cell culture. False positive results were 
usually associated with the isolation of Staphylococcus aureus from samples of pharyngeal 
aspirate. 

Our results confirm that C trachomatis infection is a common cause of neonatal conjunctivitis, 
and respiratory infection in the first few months of life, with an incidence of 8-2/1000 live births. 
Because the infection is easily treated by oral erythromycin, however, screening during 


pregnancy is not warranted. 


Chlamydia trachomatis infection is commonly trans- 
mittec from mother to infant in the perinatal period 
and is now recognised as the commonest cause of 
neonatal conjunctivitis.' It is also a significant cause 
of lower respiratory tract infection in infants 3-4 
months old? * and may be an important pathogen in 
otitis media.* Prospective studies in the United 
States have reported carriage rates in pregnancy of 
from 2 to 18%.” Transmission occurs in 28-61% of 
infants of mothers positive for C trachomatis. The 
incidence of C trachomatis infection in infants has 
not been documented in Britain, so the value of 
antenatal screening and treatment in reducing infant 
morbidity is not known.. 

We have previously reported the findings of a 
prospective study of C trachomatis intection in 
pregnancy in an obstetric population in a district 
general hospital and explored the maternal risk 
factors associated with infection and their associa- 
tion wath perinatal morbidity and mortality. '® In the 
present study we outline the natural history of C 
trachematis infection in infants, the rate of transmis- 
sion, complications of infection, and the persistence 
of carriage. Such data are necessary to assess the 
morbadity associated with C trachomatis in the infant 
population so that the benefits of an antenatal 
screening programme may be predicted. 


Patients and methods 


In a prospective study of C trachomatis infection in 
pregnancy, 3309 unselected women attending a 
district general hospital obstetric unit, between 
l September 1985 and 31 August 1986. were screened 
for C trachomatis infection on presentation in 
labour. An endocervical swab was taken during 
routine vaginal and speculum examination using a 
cotton tipped plastic swab. Swabs were placed in 
transport media, stored at 4°C, and transported to 
the laboratory. Chlamydial antigen was detected 
using the Boots Celltech monoclonal antibody 
enzyme linked immunosorbant assay (ELISA). 

As a result of this study 198 women positive for 
chlamydial antigen were identified. They were 
offered treatment for themselves and their partners, 
and invited to bring their infants to the paediatric 
clinic for follow up. Infants were seen at 3, 6, 12, 
and 26 weeks. They were examined for evidence of 
conjunctivitis, respiratory infection, and any other 
abnormality. At each visit pharyngeal aspirate and 
cotton tipped plastic swabs from the lower conjunc- 
tivae were collected and transported immediately 
to the laboratory, in chlamydia transport media.!! 

The samples were examined for the presence of 
chlamydial antigen by a monoclonal antibody 
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ELISA. Samples were also inoculated into cell 
culture medium containing Buffalo green monkey 
cells as previously described.'’ The diagnosis was 
based on the identification of characteristic intra- 
cellular inclusion bodies on Giemsa stained mono- 
layers of cells. If all samples were negative on the 
ELISA on at least two consecutive occasions no 
further samples were collected and it was assumed 
that the organism had not been transmitted, ti hough 
the infants were followed up to act as controls. If the 
presence of chlamydial antigen was confirmed by 
the detection of inclusion bodies in cell culture 
transmission of C trachomatis had occurred. 

Infants with respiratory symptoms were investi- 
gated to exclude other causal organisms by routine 
microbiological and virus culture, and immuno- 
fluorescence for respiratory syncitial virus, of the 
nasopharyngeal aspirate. Infants with conjunctivitis 
were also investigated for other bacterial pathegens. 

Infants treated with erythromycin or tetracycline 
by their general practitioners before investigation 
were excluded from the study. Symptomatic infants 
who were positive for C trachomatis were treated 
with tetracycline oily eye drops for conjunctivitis. 
Erythromycin (30 mg/kg/day) was added for those 
who did not respond to tetracycline alone, and was 
also used to treat infants with lower respirators tract 
infections. ; 


and Thompson 


Results 


During a one year period 198 mothers positive for 
chlamydial antigen were identified at risk of crans- 
mitting C trachomatis to their infants. Seven iafants 
who had been treated with erythromycin or tetracyc- 
line before their first follow up visit were excluded, 
and 16 did not attend for follow up; the parents of 
one child refused to take part in the study. Infants of 
174 mothers positive for chlamydial antigen were 


Table } 


therefore followed up. Six further infants were 
excluded during the study because they were treated 
with either erythromycin or tetracycline in circum- 
stances outside the protocol. 

C trachomatis was cultured on at least one 
occasion from at least one site in 43 (25%) of the 174 
infants (table 1), and was isolated o two infants 
who were delivered by elective caesarean section 
despite intact membranes. It was isolated from the 
nasopharyngeal aspirate alone in 21 infants, from 
conjunctival swabs alone in eight, and from both 
sites in 14. 

C trachomatis was isolated from 32 of 174 infants 
(18%) at 3 weeks. decreasing to two of 92 infants 
(2%) at 26 weeks (figure), Infants who received 
antibiotics have been excluded from this figure. This 
suggests gradual loss of carriage in infants who 
acquired the organism but received no treatment. 
Of the 43 infants who acquired C trachomatis at any 
time in the study eight were positive for the first 
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Figure Prevalence of Chlamydia trachomatis infection in 
174 infants exposed to maternal infection. 


Complications in 174 infants exposed to maternal Chlamydia trachomatis infection 


Seea nee niente tp 


Complication No (%} of infants 
positive for 


chlamydia antigen 


No (%) of infants 
negative for 
chlamydia antigen 








Pharynx Fyes 
alone one 
None 16 ( 
Conjunctivitis alone | & 
Conjunctivitis plus lower 
respiratory tract infection 0 Ü 
Lower respiratory tract 
infection alone 3 t 
Otitis media l {) 
Total 21 § 








Both Total 

3 19 (44) 109 (83) 
8 17 (40) 18 (14) 
3 3 (7) 0 

0 a. Ga 3 (2) 
{) 1 (2) i {thy 
14 43 (100) 131 (100) 


trent ttt enrages tery teen epee 


Chlamydia trachomatis infection in infants: a prospective study 


time at six weeks, two at 12 weeks, and one at 26 
weeks. In the last three cases chlamydial antigen was 
deteced at previous visits and only small numbers of 
orgasms were recovered from cell culture. 


NEONaTAL CONJUNCTIVITIS 

Conjunctivitis occurred in 20 (465%) of the 43 
infants positive for C trachomatis, although the 
organism could not be cultured from conjunctival 
swabs in one (table 1). In eight cases the conjunctivi- 
tis was mild and resolved before the results of 
conjuactival swabs were available; it therefore 
requived no treatment. In 12 cases it was sufficiently 
severe to require specific treatment; in five tetra- 
cycline eye drops alone, one erythromycin alone, 
and im six oral erythromycin was added because of 
failur: of the tetracycline to clear the infection. The 
conjunctivitis resolved in all cases with or without 
treatment, and no long term effects were apparent 
at sis months. Only one case presented before 
discharge from the maternity unit at one week, the 
remamder presenting at one to three weeks: the 
mean age at presentation was l4 days. 

Baeterial conjunctivitis occurred in only I8 (14%) 
of 13. infants negative for C trachomatis, which is 
signif cantly less than among the infants who were 
positive (p<0-0005). These cases were clinically less 
sever? and responded promptly to local treatment 
with antibiotics. There were no cases of gonococeal 
conjunctivitis in either group. 


RESPIRATORY TRACT INFECTIONS 

Six mfants positive for C trachomatis (14%) 
developed lower respiratory tract infections charac- 
terisecl by tachypnoea, hyperinflation, indrawing, 
and wheeze between 4 and 6 weeks. In each case C 
frachamatis was grown trom phanygeal aspirates at 
the tme of the illness. Three had previously had 
conjunctivitis; one had been treated with local 
tetracycline and in the other two the conjunctivitis 
had resolved without treatment. In one, respiratory 
syneytial virus shown by immunofluorescence in 
addit-on to the C trachomatis. All suffered mild 
respivatory symptoms, but only one infant required 
admission to hospital and radiographic changes were 
minos, consisting only of hyperinflation. 


Three infants negative for C trachomatis (2% ) had 


lower respiratory tract infections during the study 
(p<t005); no organisms were isolated in this group. 
C trachomatis associated respiratory tract infections 
resolved promptly in all infants, in two spontaneously 
and ia four after oral treatment with erythromycin. 
Two infants (one from each group) suffered recur- 
rent ourulent otitis media with perforation. In one 
infant Haemophilus influenzae was isolated trom the 
ear swabs and C trachomatis from pharyngeal 
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aspirate but not from ear swabs. Treatment with 
amoxycillin was unsuccessful but she responded to 
erythromycin. 


USE OF THE ELISA IN CHILDREN 

The ELISA test was positive in 6! of the 131 infants 
in whom C trachomatis was not subsequently isolated 
in cell culture: in 53 of these S aureus was also 
isolated. In one infant a false pos:tive ELISA was 
associated with the isolation of Candida albicans. 
False positive results were therefore common, 
particularly in pharyngeal aspirates. The results of 
this test alone were not sufficient to support the 
diagnosis of C trachomatis infection. 


Discussion 


The present prospective study has shown that 
infection with C trachomatis is transmitted to the 
neonate in a quarter of pregnancies complicated by 
this organism. In two cases this occurred despite 
intact membranes, confirming that this is not an 
unusual occurrence.'* This rate of transmission gives 
rise to an estimate of neonatal infection of 14-7/1000 
in our population (table 2). Sympzomatic infection 
occurred in 24 of 43 (56%) infants, which represents 
an incidence of 8-2/1000. These figures are under- 
estimates, as some of the 24 infants excluded (seven 
because of undocumented treatment by general 
practitioners) probably had symptomatic C 
trachomatis infection. 

C trachomatis was recovered by cell culture in 
most infants in the first six weeks of life. The 
number of positive cultures declined with time, 
Suggesting a gradual loss of chlamydial carriage as a 
commensal organism, in a similar manner to other 
perinatally acquired organisms suca as Mycoplasma 
hominis or Ureaplasma urealyticum.'> Interestingly, 


Table 2 Prevalence of maternal and reonatal Chlamydia 
trachomatis infection 
Prevalence: 
1000 live births 
No of mothers screened 3309 
No of mothers with chlamydia infection 198 60 


No of infants followed up 174 
No of infants positive for chlamydia 43 14-7 
No of infants with conjunctivitis 20 OR 
No of infants with lower respiratory 

tract infections & Dl 
No of infants with outs media | 0-3 


No of infants with svmpatomatic 
chlamydial infection 234 #2 

No of infants with asymptomatic 
chlamydial infection 
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in three infants the cell culture was not positive until 
at least 12 weeks. Presumably only small numters of 
organism were acquired at birth and time was 
required for the organism to replicate sufficiently to 
yield a positive result in cell culture. Postnatal 
acquisition, however, cannot be excluded. 

C trachomatis is now the commonest cause of 
neonatal conjunctivitis. '* The incidence in this 
study is higher than that previously reported,’> 1° 
but this could be due either to a different study 
design or to a real increase in the prevalerce of 
maternal carriage of the organism. 

Presentation before the second week of ife is 
rare, so most children are initially treated by their 
general practitioners. If the condition is recognised 
promptly and treated appropriately, respomse is 
complete and late complications are rare. Oral 
erythromycin is now the treatment of choice for C 
trachomatis conjunctivitis because it is excrezed in 
tears." It also eradicates nasopharyngeal carriage so 
preventing the respiratory complications that occur- 
red in three of our cases. Ocular prophylaxis with 
local erythromycin has been attempted in some units 
in the United States but it is not completely effective 
in preventing conjunctivitis and in no way alters the 
incidence of C trachomatis infection in the respizatory 
tract.’ 

Respiratory infections in the first four months are 
frequently caused by C trachomatis.’ The rate in this 
study is an underestimate as seven children with 
conjunctivitis were treated with systemic antitiotics 
and so were no longer susceptible to C trachcrnatis 
respiratory infection, so the true rate was six of 36 
(17%). As these seven children suffered the most 
severe conjunctivitis, the rate in untreated infants 
may even be higher. The clinical pattern may be 
indistinguishable from infection with respiratory 
syncytial virus except that there is no sessonal 
variation in incidence. Mixed infections may also 
occur so other respiratory pathogens (including 
other perinatally acquired organisms such as 
cytomegalovirus) should be sought.’ © 

We found the ELISA a highly efficient method of 
screening women for chlamydial infection. I: was 
also specific in infants with conjunctivitis, and false 
positive reactions were rare.! We do not at present 
recommend the test for the routine investigation of 
children with respiratory symptoms, as false positive 
reactions occurred frequently in pharyngeal aspir- 
azes (usually due to cross reactivity with S$ aureus).'? 
Cell culture remains the most reliable method of 
diagnosis for samples of respiratory secretions 
though the specificity of the ELISA may be im- 
proved in the future (RG Thompson, personal 
communication). Direct immunofluorescence using 
monoclonal antibodies may also be used for the 


diagnosis of C trachomatis infection.’ We did not 
use this method as we wished to assess a method that 
avoided both cell culture and microscopy compared 
with the standard method. 

Screening in pregnancy to identify mothers at risk 
of transmitting C trachomatis to their offspring has 
been successfully carried out, and treatment in late 
pregnancy significantly reduces the risk of neonatal 
transmission.” 2 We have doubts, however, about 
the cost effectiveness of screening as maternal 
chlamydial infection has no effect on perinatal 
mortality, only 14% of infants of infected mothers 
suffered symptomatic infections, gradual loss of 
asymptomatic carriage occurs spontaneously, and 
treatment of symptomatic infants is safe and effec- 
tive. Paediatricians and general practitioners must, 
however, have a high index of suspicion of chlamy- 
dial infection in infants as it is now the commonest 
cause of neonatal conjunctivitis and an important 
cause of respiratory infection during the first four 
months of life. 


We thank our research assistant, June Sperring, the nurses of the 
childrens’ day unit, and the staff of the microbiology department. 
Advice on computer analysis was given by Robert Lancashire of 
the department of social medicine, University of Birmingham, and 
the study was funded by the Wolverhampton Perinatal Research 
Fund and Abbott Laboratories. 
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Opsonic activity in serum from septic infants treated 
with intravenous immunoglobulin 


L MARODI, A KALMAR, AND I SZAEO 
Department of Paediatrics, University Medical School of Debrecen, Hungary 


SUMMARY Thirteen infants with staphylococcal sepsis and reduced opsonic activity received 
infusions of acid treated immunoglobulin together with antibiotics. Opsonic activity (using 
Staphylococcus aureus (type 42D) as the test organism), haemolytic activity of complement, and 
concentrations of complement C3 and IgG were measured in serum prepared before and after 
three days of treatment with immunog obulin at a dose of 250-300 mg/kg/day. There was 
increased ingestion of S aureus by normal human granulocytes in the presence of fresh serum 
prepared after infusion of immunoglobuin and significantly increased opsonic activity of heat 
inactivated serum after treatment with inmmunoglobulin. The haemolytic activity of complement 
and concentrations of complement C3 were not influenced, and serum concentrations of IgG 
increased as the result of receiving a total of 800-900 mg/kg immunoglobulin over a period of 
three days. This study shows that admin stration of acid treated IgG to septic infants leads to 


functionally increased opsonisation. 


Intravenous immunoglobulin is the treatment of 
choice for agammaglobulinaemia or hypogamma- 
globulinaemia. In patients with normal concentra- 
tions of gammaglobulin, immunoglobulins ex=rt an 
immunomodulatory function.' ? High doses of im- 
munoglobulins produce rapid increases in the 
platelet counts in patients with idiopathic throm- 
bocytopenic purpura.' ? Intravenous immunoglobu- 
lins alone or with antiviral drugs may improve the 
efficacy of treatment of life threatening virel dis- 
eases, apparently by replacement of selectively 
missing or exhausted antibodies.” The combined use 
of intravenous immunoglobulins and antibiocics is 
effective in the treatment of neonatal sepsis, perticu- 
larly in premature infants.‘ ° 

Intravenous immunoglobulins contribute tc anti- 
tacterial host defense by opsonising micro- 
Grganisms. Binding of specific antibodies of the IgG 
class, with or without subsequent binding of comple- 
ment to the surface of bacteria, facilitates phegocy- 
tosis by granulocytes or mononuclear phagocytes. 
In vitro studies have shown that intravenous 
immunoglobulin preparations that contain intact 7S 
IzG could mediate reasonable opsonic activity 
towards a number of bacterial pathogens and could 
enhance phagocytosis of these micro-organisms by 
granulocytes.” Addition of such a preparation to 
serum from neonates resulted in increased phagocy- 
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tosis of group B streptococcus type IH in the 
presence of adult granulocytes.! 

In this study we report increased opsonisation 
using $ aureus as the test organism in young infants 
receiving intravenous immunoglobulin for the treat- 
ment of established staphylococcal infection. 


Patients and methods 


Selected clinical and laboratory data of the 13 
infants studied are shown in table 1. All these 
infants had septicaemia or other severe bacterial 
infections (meningitis, ventriculitis; pneumonia) 
caused by S$ aureus either singly or in combination 
with another bacterial pathogen. Congenital mal- 
formations in cases 4, 8, 9, and 12 could have been 
predisposing factors for the development of the 
severe infection. Case 13 developed a paraoesopha- 
geal abscess after swallowing a drawing pin that 
stuck in the oesophagus. When these patients 
presented with severe symptoms or septicaemia, or 
both, informed consent was obtained from the 
parents and conventional treatment with antibiotics 
was supplemented with intravenous immunoglobu- 
lin 250-300 mg/kg/day for three consecutive days. 
When immunoglobulin treatment was started, all 
the patients had already been receiving antibiotics 
for more than two days. During the immunoglobulin 





Table | 

Case Birth 

No weight 

ig) 

i 3500 
2 3300 
3 2800 
4 3000 
S 3600 
6 3450) 
7 2500) 


§ 3900 
9 32A 
10 2450 
ii 3200 
12 3400 


13 2150 





Gestational Age of 
5 


age patient 
(weeks) 

$1 2 Days 
37 3 Days 
35 5 Days 
37 7 Days 
38 9 Days 
38 3 Weeks 
33 4 Weeks 
4ü 6 Weeks 
40 & Weeks 
4} S Weeks 
37 6 Months 
39 & Months 


35 9 Months 


Table 2 Details of control patients 


Case Birth 
No weigh 
(R) 


] 2800 


2 2650 
3 2400 
4 2100 
5 2700 


6 220) 


7 3000 
8 2900 
9 3200 
10 3100 
il 2100 
3550 

3000 


treatment none of the patients received blood or 


Gestational Age af 
uge paticnt 
(weeks) 

36 2 Days 

36 2 Days 

33 3 Davs 

34 5 Days 

40 6 Days 

34 3 Weeks 
38 3 Weeks 
38 iQ Weeks 
37 5 Months 
4i) S Months 
34 9 Months 
40 I0 Months 
4} 12 Months 


other blood products. 


Table 2 shows the clinical and laboratory data of 
13 infants who were reviewed retrospectively and 
acted as a historical control group. The criteria for 
selecting a patient as a control were one or more 
cultures of $ aureus from blood or pus together with 
documented signs and symptoms consistent with 


Sex 


Female 
Male 


Female 
Male 
Female 
Mate 
Male 
Female 
Female 
Female 


Male 


Female 


Female 


Female 


Female 


M aly 
Female 
Female 
Male 
Male 
Female 
Male 
Female 


Female 
Female 


Details of patients treated with immunoglobulin 


tT RETTTTETT OES SARA RA RANA t 


Clouecal diagnosi 


sepuicacmia 
Septicaemia 
Intracranial hacmorrhage, 
septicaemia 
Meningocele, meningitis 


Umbilical sepsis, septicaemia 


Poeumona. sepiicacmia 

Preumonia 

Hypoplastic lungs, 
pneumonia 

Hypoplastic cricoid, 
septicaemia 

Ventricuhtis, scpticacmia 


Mastoiditis, septicaemia 

Hydrocephalus. shunt, 
seplicacimna 

Parsoesophageal abscess, 
scepticuemia 


Palymorpho- 
nuclear 
leucocvles 

ex LOL) 


10-5 
R 
10-4 
4.6 


14-0) 


Source of 
bacteria 


MANEIRE ENEAN AAE duibeabtoehoas oey merem EEANN S eonan or auieiteninatienemimaeaereememsninQintStENte 1N ttehte fePvtenbusehinidanmidiaenaemtit ext sastro  sntntineittstestititatanettin wd ahelets woe eetntves ne wets ae mintstte a sg da masg sept ae arias ays et aty ‘er tone sua aienassuisntmenas sue ative se seene SPA A P oe ete O NOAE Ao A Se F se seams ont ease aan aa e 


Blood 
Blood 


Cerebrospinal 
ffuid 

Bhoaod 

Blood 

Pus 

Pus 


Biood 


Blood, 
cerebrospinal 
fuid 

Blood 


Blood, cerebro- 


spinal fluid 
Blood, pus 
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Bucteria 
cudtured 


r i 
aA 
i 


wy le 


wn 


un 


un Lan 


iy 


l SHTEHS, 


aureus, Klebsiella 

species 
GĞUTEUS 
GHFËHS, 
species 
eldPOCUS 


Klebsiella 


HHEN 

GET OUS 

etl POMS 

aureus, Pseudomonas 
GETURUOSU 

GLEE US 


Pseudomonas 
GET URTNONG 


GLUTEN 
OPO UES 


S curetes 


TT TARTAR Pry rer n PTT RTT ATRL A AAA ee a rT TETRA AAAA AAA r e vin fan a 


Clinical diagneasiy 


Infantile respiratory 


distress syndrome, 
pHCUMONIa. septicaemia 
Oesophageal atresia, 
PHCUMOnia 
Meconium aspiration, 
respiratory distress 
syndrome, septicacmia 
Aspiration pneumonia, 
septicaemia 
Thrombophicbitis, 
septicacmia 
Umbilical sepsis, 
septicaemia 
Pneumoma. diffuse intra- 
vascular coagalation 
Outs medis, seplicacmia 


Pneumonia. septicaemia 
Retropharynggal abscess 
Osteomyelitis of tba, 

sepucacmia 
Ostcomyechtis of humerus 
Pneumonia 


Polymorpha- 
nuclear 
leucocytes 


ELO 


10-4 


(xoi 


Source of 
bacteria 


Blood 


Pus 


Blood 


Blood 
Blood 
Blood 
Pus 

Blood 
Blood 


Pus 
Blood 


Racterta 
cubured 


5 


ur 


gureus, Escherichia 
codi 
CUrEUS 
aureus, Klebsiella 
species 


aureus, Pseudomonas 
BETNLINOSA 

aureus, Klebsiella 
species 

aureus, Staphylococcus 
epidermidis 

aEPeUS 


aureus, Pseudomonas 
aerugiosa 

HP ELS 

MUICUS 

aureus 


dle Feus 
hls FOULS 


eae eee AA AAA APAA ANAA VAP ASAE ef SSSA pte AAA iirinn 


septicaemia or other severe bacterial infection. Five 


patients were less than 2 weeks old, and the rest 


between 3 weeks and 12 months. There were seven 
patients with septicaemia, three with pneumonia, 
two with osteomyelitis (one with septicaemia), and 
one with a retropharyngeal abscess. 

Blood samples were taken twice during the period 
of immunoglobulin treatment: before the first dose» 


aS 
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of acid treated (pH 4) immunoglobulin was given, 
and on the day after the three days of treatment. 
The first of the two daily doses of antibiotics was 
always given after blood had been collected. For the 
control experiments blood was obtained from age 
matched healthy infants. Serum was prepared by 
clotting the blood for one hour at room temperature 
followed by centrifugation for 20 minutes at 1200 g, 
and aliquots were stored at —30°C. Inactivated 
serum was prepared by heating serum for 30 minutes 
at 56°C. 

Granulocyte enriched cell suspensions were pre- 
pared from the blood of healthy adult donors by 
Dextran sedimentation of the erythrocytes as pre- 
viously described, and suspended in Henks’s 
balanced salt solution with 0-1% gelatine to a final 
concentration of 10’ cells/ml.1! 2 

S aureus type 42D was cultured overnight at 37°C 
in nutrient broth (Oxoid), harvested by centrifuga- 
tion at 1500 g for 10 minutes, washed twice with 
phosphate buffered saline, and resuspended in 
gelatine and Hanks’s balanced salt solution to a 
concentration of about 10’ bacteria/‘ml.’ 

Titration of complement by the classical pathway 
was performed according to the method of Kabat 
and Mayer.” Serum concentrations of complement 
C3 and IgG were measured by radial immunodiffu- 
sion using specific antisera (Human, Budapest). 
Serum samples prepared before and after infusion of 
intravenous immunoglobulin were tested individu- 
ally from each patient. 

The opsonic activity of serum was defined as its 
capacity to promote ingestion of bacteria by pranu- 
locytes. One hundred microlitres of a suspension of 
granulocytes (concentration 10’/ml) were incubated 
with an equal volume of a suspension o? 10’ 
bacteria/ml in various concentrations of serum, and 
mixed by tumbling (4 rpm) at 37°C. After 60 
minutes of phagocytosis, 50 ul aliquots o7 the 
mixture were added to 450 ul of ice cold Henks’s 
balanced salt solution, and cells were pelleted by 
centrifugation for 6 minutes at 75 g. The number of 
viable extracellular bacteria was determined by 
microbiological assay.’ The opsonic activity of 
serum before and after infusion of intravenous 
immunoglobulin was determined individually from 
each infant. The viability of granulocytes after 60 
minutes of phagocytosis remained higher than 96% 
(checked by trypan blue exclusion). 

Phagocytosis of S aureus by normal human 
granulocytes at a concentration of 5x10°/ml zt 1:1 
bacterium:cell ratio in the presence of fresh or heat 
inactivated sera from patients was measured before 
and after a three day treatment with acid treated 
intravenous immunoglobulin. Serum samples from 
age matched healthy infants were used in ccntrol 


experiments. Percentages of phagocytosed bacteria 
were determined by colony counts after 60 minutes 
incubation (table 3). 

An acid treated intravenous immunoglobulin 
concentrate (Sandoz AG) prepared at pH 4 was 
administered to the patients by slow infusion in a 
dose of 250-300 mg/kg daily for three days. 

Statistical analysis of the data was carried out by 
standard methods.’* The significance of differences 
was assessed by the unpaired f¢ test. 


Results 


Intravenous immunoglobulin treatment was well 
tolerated without side effects. All except case 1 
recovered from the acute bacterial infection; she 
died of meconium aspiration followed by septi- 
caemia. Cases 12 and 13 developed hydrocephalus 
and oesophageal stenosis, respectively. The rest of 
the treated patients recovered without complica- 
tions. No clinical signs or symptoms of septic shock 
were observed. 

In the control group of 13 infants (including five 
neonates) with septicaemia or other severe S aureus 
infections who were given only conventional anti- 
biotic treatment, three patients (cases 1, 3, and 7) 
died, and one (case 2) recovered with complications. 
The others recovered from the bacterial infection 
without complications. Days in hospital, duration of 
fever, and dosage of antibiotics were all about the 
same in the two groups. There were no significant 
differences in time from the onset of symptoms of 
infection to administration of antimicrobial drugs 
between study patients and controls (mean (SD) 
number of days, 2-9 (1-8) compared with 3-2 (2-0). 

Before treatment with immunoglobulin was intro- 
duced patients’ serum opsonised § aureus less 
effectively than serum from age matched controls. 
After three days of treatment with immunoglobulin, 
opsonisation of S aureus by both fresh and heat 
inactivated serum increased, and was similar to that 
of the control values for all serum concentrations 
tested (table 3). Mean differences, between opsonic 
values before and after infusion were higher when 
heat inactivated serum samples were used as a 
source of opsonins than when fresh serum samples 
were used (table 3 and 4). This might be explained 
by the combined effect of complement and im- 
munoglobulins in opsonising $ aureus in fresh 
serum. In heat inactivated serum, however, the 
activity of complement is abolished and opsonisa- 
tion of bacteria is related mainly to the concentra- 
tion and functional activity of IgG. Differences 
between opsonic values in fresh and heat inactivated 
serum taken before and after intravenous infusion of 
immunoglobulin were significant (table 4). 
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Table 3 Phagocytosis promoting activity of serum from 13 infants with severe sepsis treated with immuroglobulin. 


Figures are mean (SD) of 13 experiments 


se EN NATE ttt IRATE ERIE RUIN AAAA a AAAA eai AAAA et nyheter gn RRA ii A ra 


Concentration of 


serum (%) sera 


Percentage phagocytosed bacteria in the presence of patients’ 


Control sera 


SA hp RA OO PARA RNASE A NN RAR dee NR 


Before treatment 


Incubaaon of granulocytes 
and bacteria with: 
Fresh serum 10 72-9 (14-3) 
5 72-0 (12-9) 
1 58-9 (13-6) 





Heat inactivated 


serum 10 2278 (10-2) 
A 21-8 (13-8) 
l 7-9 (6-7) 


After treatment 


96-8 (6-0) 94-8 (2-9) 
86-7 (10-7) 92-3 (12-5) 
74-7 (9-8) 78-4 (107) 


63-5 (14-3) 
58-1 (12-8) 
38-2 (12-3) 


59-4 (10-4) 
58-5 (9-2) 
32-9 (9-9) 





Table 4 Statistical evaluation of the effect of treatment with intravenous immunoglobulin on epsonic activity of serum 


from £3 infants with severe sepsis 





Concentration (%) Mean differences 


(%) 
Fresh serum: 
10 23-9 
5 14-7 
i 15-8 
Heat taactivated serum: 
10 40-8 
5 36-3 
1 30-3 





Table 5 In vitro growth of S aureus in the presence of 
heat inactivated sera from 13 infants with severe sepsis 
treated with immunoglobulin 





Time ef serum Concentration of Mean (SD)% of 





preparation serum (%) viable bacteria 
Before treatment: 10 138 (19-2) 

5 130 (18-5) 

1 134 (20-1) 
After treatment: 10 129 (17-6) 

5 132 (18-2) 

] 121 (14-8) 





The bactericidal activity of serum from the study 
patients was measured by the in vitro growth of § 
aureus in various concentrations of heat inactivated 
sera {table 5). Incubation of bacteria without 
granulocytes in heat inactivated serum showed an 
increese in the number of micro-organisms, which 
indicated that there was no bactericidal activity in 
the semples tested. The number of viable bacteria 
after 50 minutes’ incubation was about the same in 
the serum samples taken before and after treatment 
with :mmunoglobulin (table 5). 

Haemolytic activity of the classical complement 
pathway was not influenced by immunoglobulin 


SE of mean 
differences 


Confidence 
intervals (%j 


p Value 


4i)? 1S-1 to 32-6 <00! 
4-54 4-64 to 24-8 <0- 
4-55 5-6 to 25-9 <O-O4 
4-89 MPI to 51-4 <0-001 
5-2] 24-9 to 47-7 <0-00| 
49 21-4 to 392 <O-004 


treatment (table 6). The same was true for concen- 
trations of complement C3, whereas the serum 
concentration of [gG was significantly increased by 
the total of 800-900 mg immunoglobulin given over 
the three day period. 


Discussion 


$ aureus and other staphylococci cause a diverse 
group of infections. $ aureus accounts for more than 
10% of nosocomial infections and causes 20% of 
infections in paediatric wards.'° Polymorphonuclear 
neutrophil leucocytes play a key part in the host 


Table 6 Haemolytic activity of complement and 
concentrations of complement C3 and IgG in serum from 
infants with severe sepsis treated with immunoglobulin. 
Figures are mean (SD) 


Before 
treatment 
Complement haemolytic 
activity (U/ml) 
Complement C3 (9/1) 
IgG (g/l) 


After 
treatment 


p Value 


37-50 (5-10) 
0-80 (0-15) 
7-70 (1-90) 


35-20 (3-90) NS 
D86 (0-18) NS 
12-80 (1-80) <0-01 
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defence against staphylococci, yet without opsonins 
they inhibit § aureus only to a limited extent.'® 
Complement clearly augments inhibition in =itro, 
but alone it is not impressive.” Although the role of 
specific antibodies in protection against infection 
with $ aureus is not completely understood, it is 
known that IgG is essential to inhibit S aureus even 
at a concentration of 0-25 g/l.'© Defects in antibody 
mediated opsonisation can occur as primarr de- 
ficiencies of immunoglobulin synthesis or can be a 
consequence of sytemic infection caused by con- 
sumption of specific antibodies by the infecting 
organism. 

In this study we found that both IgG mediated 
and IgG and complement mediated opsonic activity 
against $ aureus could be improved in infants with $ 
aureus septicaemia by treatment with intravenous 
immunoglobulin; the infused IgG resulted in Tunc- 
tionally increased opsonisation. The presence of 
specific antibodies in the polyvalent IgG prepara- 
tions against common bacterial pathogens may 
explain this. Indeed, the IgG preparations are 
fractionated from a pool of several thousand blood 
donations, so that antibodies to endemic pathogens 
are concentrated and rare antibodies are dilited. 

The higher rate of ingestion of S aureus by narmal 
granulocytes in fresh serum compared with heat 
inactivated serum suggested that opsonisatior was 
optimal when complement was functional. These 
results further emphasise the contributory effect of 
complement in the opsonisation of micro-organisms. 
The significant improvement of the opsonic activity 
of heat inactivated serum after infusion of immuno- 
globulin could be explained by the action of heat 
stable opsonins, specific IgG antibodies dir2cted 
against the given pathogen. 

The growth of bacteria in various concentretions 
of heat inactivated serum taken before treatment 


was comparable with that in serum taken after 


treatment with immunoglobulin. This excludes the 
possibility of improved opsonisation of S aureas by 
the antibiotics that were given at the same tine as 
the immunoglobulin to all the patients. 

It is important to point out that the haemolytic 
activity of complement and concentrations of zom- 
plement C3 were not significantly influenced by 
treatment with immunoglobulin. This suggests that 
administration of high dose immunoglobulin did not 
result in impairment of complement mediated effec- 
tor function in septicaemic infants. 

These results indicate that treatment with in- 
travenous immunoglobulin may be useful in modi- 
fying disease caused by S aureus in infants. Fu-ther 
evaluation will require a prospective, controlled 
study of the use of intravenous immunoglobulin in 
septicaemic infants in order to determine the real 


clinical importance of this treatment in the outcome 
of severe staphylococcal disease. It is necessary to 
identify groups of infants with severe sepsis in whom 
treatment with intravenous immunoglobulin might 
be useful. 
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Intradermal hepatitis B vaccine in thalassaemia and 
sickle cell disease 


Q MOK,” G UNDERHILL,t B WONKE,* M ALDOURI.£ M KELSEY,” AND D JEFFERIES+ 


*Whitington, *Si Mary's, and tthe Royal Free Hospitals, London 


SUMMARY Thirty two patients with B thalassaemia and sickle cell disease who were having 
regular blood transfusions were selected to test the efficacy and immunogenicity of low dose 
(2 ug or 0-1 ml) intradermal hepatitis B vaccine compared with the standard (20 ug or 1 ml) 
intramuscular dose. There was no significant difference in the rates of seroconversion, 
seroconversion had occurred in all patients by seven months. There were no significant 
differences in antibody titres between the intramuscular and intradermal groups at 1, 2, and 
6 months. Although the titres were significantly higher in the intramuscular group at seven 
months and at 12-18 months, the antibody titre in the intradermal group did not fall below 
10 U/I. The results of this study suggest that low dose intradermal hepatitis B vaccination is an 
effective and economical way of stimulating an immune response in patients with B thalassaemia 


and sickle cell disease. 


Blooc transfusion is still a common mode of trans- 
mission of viral hepatitis, and so patients with B 
thalassaemia and homozygous sickle cell disease 
who require regular blood transfusions constitute a 
high risk group. This risk is accentuated in affected 
children as their need for transfusions begins early in 
their first year of life and persists into adulthood. 
Althcugh a group in the United States reported a 
low incidence of hepatitis B after blood transfusions 
in patients with thalassaemia.’ a study in London 
and Athens? has indicated that it remains a serious 
problem. Vaccination against hepatitis B is a sate 
and effective way of preventing hepatitis B virus 
infection.” The recommended method of immunisa- 
tion is by a course of three intramuscular injections 
into the deltoid muscle of 0-5-1-0 ml vaccine at 0, 
one, and six months. The high cost of the vaccine 
(£27.15 to £36.21 in 1988), however, has restricted 
its use, especially in developing countries where 
hepatitis is endemic and thalassaemia and sickle cell 
disease are common. 

Low dose intradermal administration has been 
successfully assessed in healthy adult volunteers and 
health workers ">Ù but we know of few reports of 
this method of vaccination against hepatitis B being 
used in children and young adults. No study on low 
dose vaccination of patients with B thalassaemia or 
sickle cell disease has been reported to our know- 
ledge. The immunological response in these patients 


may be different, as shown by their increased 
susceptibility to infections especially after splenec- 
tomy (either from autoinfarction in patients with 
sickle cell disease or surgical splenectomy in patients 
with thalassaemia). !°“" 

The aim of this study was to investigate whether 
low dose intradermal hepatitis B vaccination was as 
effective as vaccination by the standard intra- 
muscular route in provoking an immune response 
against the hepatitis B virus in patients with thalas- 
saemia and sickle cell disease. 


Patients and methods 


PATIENTS AND STUDY DESIGN 

Thirty two patients who required transfusions of 
packed cells every two to four weeks were selected 
for this study. They were all negative for hepatitis B 
surface antigen (HBsAg), antibody to surface antigen 
(anti-HBs), and antibody to core antigen (anti-HBc). 
Twenty eight patients had B thalassaemia (26 
p thalassaemia major, and two sickle thalassaemia) 
and four had homozygous sickle cell disease. There 
were 16 boys and 16 girls of Greek, Turkish, Indian, 
or West Indian origin, but they were all born in 
Britain and received all their transfusions in this 
country. To prevent and treat transfusional iron 
overload all the patients received regular subcuta- 
neous desferrioxamine infusions for a period of one 
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to nine years. The iron.concentration was monitored 
a. three monthly intervals by measuring the serum 
ferritin concentration. Liver function tests were also 
assayed at six monthly intervals for the period of the 
study. 

The study was prospective and the 32 pac-ients 
were paired for diagnosis, sex (except for pats 14 
and 16), age, serum ferritin concentration, amount 
of blood transfused, and whether they had had a 
splenectomy (except for pairs 3 and 11) (table 1). 

One member of each pair was given the standard 
0-5-1-0 ml (10-20 ug) of plasma derived hepattis B 
vaccine (H-B-Vax) intramuscularly into the deltoid 
muscle. The other member of the pair was given C-1 ml 
(2 ug) of the vaccine intradermally into the flexor 
surface of the forearm. A visible cutaneous bleb 
indicated a successful intradermal injection. All the 
vaccinations were performed by the same nursing 
sister or one of the authors (QM or BW) using £ 1 ml 
tuberculin syringe and a 27 gauge needle. The 
regimen comprised three doses at 0, one, and 
six months. Blood was taken for serological assay at 
0, one, two, six, seven, and 12-18 months after the 
initial vaccination. The Wilcoxon signed rank test 
was used to calculate the significance of differences 
in the antibody titres between the two groups. The 
study was approved by the hospital medical ethical 
committee, and signed consent was obtained. 


LABORATORY TESTS 

All serum samples for serological examination were 
stored at —20°C. Samples taken at time 0 were 
tested for HBsAg, anti-HBc and anti-HBs to give 
base line values using commercially available enzyme 
linked immunosorbent assays (Auszyme, Corzyme, 
and Ausab, respectively). Samples taken at one, 
two, six, seven, and 12-18 months were tested for 
anti-HBs, and the amount of surface antibody was 
determined by diluting them in negative control 
serum (Abbott Laboratories) until a titre was 
obtained using the Abbott semiquanttative assay. 
Results are expressed in IU/l. Seroconversion was 
taken to have occurred when anti-HBs reached a 
titre of more than 10 IU/1. Samples taken at the end 


Table 1 Details of patients at start of study 


intramuscular Intradermal 
group (n=16)} group (n=1C) 
Median (range) Median (ranze) 
Age (years) 16-9 (1-4-25-4) 16:0 (1:2-23:8) 
Neo of units of 
blood transfused 295 (15-420) 275 (17-573_ 
Serum ferritin 
concentration (ug/l) 800 (380-2160) 850 (180-3180) 


h Seroconversion among patien 


of the study were also tested for HBsAg and anti- 
HBc to see if infection with hepatitis B virus had 


. occurred during the study. 


Serum ferritin concentration was measured by 
immunoradiometric assay“; the normal ranges 
for our laboratory are 39-340 ug/l for boys ‘and 
14-148 ug/l for girls. 

Liver function tests were measuréd by the 
standard method of analysis. The normal value for 
aspartate transaminase is 40 [U/l and for y-glutamyl 
transpeptidase 8-50 IU/I. 

Six of the patients had persistently raised aspartate 
transaminase or y-glutamyl transpeptidase concen- 
trations at the start of the study; four were in the 
intradermal and two in the intramuscular group. 
They were seronegative for HBsAg, anti-HBs, and 
anti-HBc. Liver biopsy specimens were available for 
these patients,”” but no hepatitis B surface or core 
antigen were detected, and the abnormal liver 
function was thought to be due to non-A non-B 
hepatitis or to iron overload. The remaining patients 
had normal liver function tests throughout the 
study. 


Results 


The only side effects after intradermal injection 
were transient induration, and in negroid patients 
hyperpigmentation at the site of injection that faded 
within a few months. 

Seroconversion had occurred in every patient by 
seven months. The seroconversion rates after the 
first, second, and third doses are shown in fig 1. 
Seroconversion had occurred in all the patients in 
the intramuscular group by six months, before the 
third dose was given. Titres of anti-HBs are shown 
in fig 2. At one, two, and six months there were no 
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Fig1 Seroconversion rates in intramuscular and 
intradermal groups after vaccination with H-B-Vax. 
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significant differences between the two groups. but 
by seven months the titres were higher in the 
intramuscular group (p<0-01). At 12-18 months 
after the initial vaccination the antibody titres had 
fallen in both groups, but were significantly lower in 
the intradermal group (p<0-01). No patient had a 
titre below 10 IU/L, however, that would have been 
considered seronegative. 

Table 2 shows some of the details about the 
patients and the antibody titres achieved. There 
were seven patients with high serum ferritin concen- 
trations (greater than 1000 ug/l); these were the less 
compliant patients who used desferrioxamine less 
regularly than the other patients in the study. Of 
these patients, four also had abnormal liver function 
tests. 

Within the low dose intradermal group of patients, 
four had abnormal liver function tests. These patients 
achieved significantly lower antibody titres (indicated 
by arrows in fig 2) than the patients with normal 
liver function tests within the group. The Wilcoxon 
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Fig2 Tires of antibody to hepatitis B surface antigen as a 


function of time after initial vaccination. Arrows indicate 
patienis with abnormal liver function. Only titres above 

10 TUK. are plotted as this is the minimum activity indicating 
positive seroconversion. 


rank sum test showed significant differences at two 
months (p<0-05), six months {p<0-01), seven 
months (p<0-05), and 12-18 months (p< 0-005). 
There did not appear to be a correlation between 
splenectomy and degree of antibody response. 

Of the 14 patients who had been followed up for 
two years at the time of writing, 12 continue to show 
titres ranging from 51 to 21 540 IUA. In only one 
patient (from the intramuscular group) was the titre 
undetectable, and one from the intradermal group 
had a titre of 12 IU/. Both these patients had poor 
antibody responses during the study, their highest 
titres being 191 and 116 IU/L respectively. 

All patients remained seronegative for anti- HBc 
and HBsAg at the end of the study, confirming that 
none had contracted natural hepatitis B infection. 


Discussion 


Hepatitis is a common complication of blood trans- 
fusions,” ** although most of the cases are non-A, 
non-B hepatitis. World wide hepatitis B remains the 
most important cause, as it may lead to chronic 
hepatitis and cirrhosis. There is also a strong 
association between long term carriage of hepatitis B 
virus and hepatocellular carcinoma. 25-20 

The incidence of hepatitis B virus infection is 
increasing in Britain’! where 2-4% of the normal 
population have serological evidence of exposure to 
hepatitis B virus, and at least 0-1% remain carriers.” 
Routine screening for hepatitis B surface antigen in 
donated blood was introduced in Britain in 1971. 
Nevertheless, 1-3% of donors have antibody to the 
core antigen as their sole marker of hepatitis B virus 
infection’? and may therefore transmit the virus by 
blood transfusion.*4 35 

The results of this study have shown that a low 
dose (2 ug) intradermal hepatitis B vaccination can 
stimulate a humoral immune response comparable 
with the standard (20 ug) intramuscular dose in 
patients with B thalassaemia and homozygous sickle 
cell disease whose immunological responses are 
thought to be compromised.'’~" Seroconversion 
had occurred in all patients by the end of the course 
of three injections, which is comparable with the 
results of other studies of healthy volunteers with 
intramuscular or intradermal vaccine. In the original 
trials that tested the efficacy of intramuscular 
hepatitis vaccination, seroconversion occurred in 
85 to 100%.** A few trials of the intradermal 
vaccination were conducted in healthy adults with 
similar seroconversion rates (83 to 100%). 1%" 
Miller et al reported that seroconversion occurred in 
83% of 14 healthy adult volunteers,'” and Zoulek 
et al reported that seroconversion occurred in all 
of a smaller group of nine healthy adults. ' 
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Table 2 Details of patients and titres of antibody to hepatitis B surface antigen 





Details of patients 
Pair Route Diagnosis Ferritin Liver 
No (ug/l) function 
lesa 
1 Intramuscular Thalassaemia 950 No-mal 
Intradermal Thalassaemia 900 Abnormal 
2 Intramuscular Thalassacmia 660 Normal 
intradermal Thalassaemia 580 Normal 
3 Intramuscular Thalassaemia 640 No-mal 
Intradermal Thalassaemia 640 No-mal 
4 Intramuscular Thalassacmia 640 Namal 
Intradermal Thalassaemia 610 Nocmal 
5 Intramuscular Thalassacmia 740 Nocmal 
Iotradermal Thalassaemia 1800 Atnormal 
6 Intramuscular Thalassaemia 840 Nozmal 
è Intradermal Thalassaemia ROO Namal” 
7 Intramuscular Thalassaemia 2160 Atmormal 
Intradermal Thalassacmia 1040 Normal 
8 Intramuscular Thalassacmia 920 Nermal 
Intradermal Thalassaemia 1400 Nermal 
9 Intramuscular Thalassaemia 600 Nermal 
Intradermal Thalassaemia 650 Normal 
10 Intramuscular Thalassaemia 900 Nermal 
Intradermal Thalassacmia 680 Nermal 
11 Intramuscular Thalassacmia 380 Netrmal 
Intradennal Thalassacmia 180 Nermal 
12 Intramuscular Thalassaemia 760 Atnormal 
Intradermal Thalassaemia 2100 Nermal 
13 Intramuscular Thalassaemia 920 Namal 
Intradermal Thalassaemia 3100 Atnormal 
14 Intramuscular Sickle 
thalassaemia 520 Nermal 
intradermal Sickle 
thalassaemia 1C00 Ncrmal 
15 Intramuscular Sickle cell 
disease £80 Ncrmal 
Intradermal Sickle cell 
disease 6.00 Ncrmal 
16 Intramuscular Sickle cell 
disease 1000 Ncrmal 
Intradermal Sickle cell 
disease 1420 Atnormal 


Redfield et al carried out a trial in which they 
compared the vaccine given intramuscularly 
and intradermally to a group of 50 healthy army 
volunteers; seroconversion occurred in 96% -n the 
intradermal group compared with 100% in the 
intramuscular group. '* A preliminary repcrt on 
the use of intradermal vaccine in 604 hcspital 
personnel in Indonesia by Prasetya et al showed that 
seroconversion occurred in 90%. In the present 
study good seroconversion rates with both theintra- 


muscular and intradermal methods were actieved . 


in a group of patients whose B cell function and 
immune state were in question. It is likely that this 
higher rate of seroconversion is the result of the 
lower age of our groups, as children have Detter 
antigenic responses to immunisation than adults. 


Titres of antibody to hepatitis B surface 
antigen (1U/l) at time intervals (months) 


Splenectomy initial vaccination 

I 2 6 ri 12-18 
Yes 0 43 34 6740 2470 
Yes 0 67 14 116 17 
No 56 92 840 19 500 3600 
No 0 59 115 92 2400 
No 38 37 412 688 000 37 800 
Yes 0 33 10 1870 235 
Yes 0 0 42 292 77 
Yes 7 1796 137 4020 1600 
Yes 0 5 91 2140 345 
Yes 0 11 70 1160 50 
No 38 38 1410 1619200 37 500 
No 32 630. 1200. 460 481 
Yes 0 80 240 10 800 5350 
yes - 0 12 208 900 73 
yes 42 65 1540 11 280 9300 
Yes 21 106 205 2650 240 
Yes 0 60 298 440 800 42 200 
Yes 5 105 24320 520 291 
Yes 0 0 191 174 46 
Yes 8 213 206 7740 500 
No 3 588 555 337 200 11100 
Yes 5 104 337 4820 940 
Yes 0 0 20 2050 160 
Yes 11 608 920 550 145 
Yes 0 37 134 8040 33 600 
Yes 0 0 5 155 68 
Yes 3 425 267 151 59 000 
Yes 0 88 180 582 74 
Autosplenectomy 5 å 925 1390 0 2950 
Autosplenectomy 0 0 0 37 680 300 
Autosplenectomy 0 20 17 1314 184 
Autosplenectomy 28 0 52 0 156 


The anti-HBs titres obtained were not significantly 
different at one, two, and six months, but were 
significantly lower at seven and 12-18 months in the 
intradermal group. Several studies have shown that 
the risk of hepatitis B virus infection increases 
as antibody titres decline, and it is closely asso- 
ciated with the persistence of minimum titres of 
antibody.**°° This implies that the protective effect 
after intradermal vaccination may not last as long as 
that after intramuscular vaccination. At 12~18 months 
none of the patients had anti-HBs titres below 
10 IU/, which is the currently accepted minimal 
protective titre. It has therefore been suggested that 
patients who have had the intradermal vaccine 
should be revaccinated earlier than the currently 
recommended five year interval. We are continuing 
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to monitor antibody titres among these patients. 
Those with abnormal liver function tests may need 
to be monitored more closely if they are given the 
low dose intradermal vaccine, as our data show that 
they had a significantly lower antibody response. 

The objection that may be raised against using 
intradermal hepatitis vacccination on a large scale is 
the skill that is required to avoid administering the 
injection subcutaneously; the results of a recent 
study among haemophiliacs, however, showed 
effective rates of seroconversion even with vaccine 
administered subcutaneously (Miller EJ, Lee CA, 
Karaviannis P, Holmes S, Thomas HC, Kernoff 
PBA. Evaluation of subcutaneous and intradermal 
hepatitis B vaccination in patients with haemophilia. 
Presented at the British Society for Haematology 
annual meeting, 1987). 

The more widespread use of hepatitis B vaccine is 
restricted by the current high cost of a course of 
intramuscular injections. The 10 fold reduction in 
cost and the proved immunogenicity of the intrader- 
mal route of administration of vaccine in patients 
with B thalassaemia and homozygous sickle cell 
disease may encourage its more widespread use in 
the developing world. 

Ths was only a small pilot study of 32 patients, 
and a much more extensive study is required to 
confirm the efficacy in patients with B thalassaemia 
and sickle cell disease. 


We thank Mrs S Ahmet for a grant towards this project. We are 
also grateful to Miss M Laulicht (department of hacmatology, 
Royal Free Hospital) for help with measuring the ferritin concen- 
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Newborn splenic volumes vary under different 
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SUMMARY Ultrasound was used to measure newborn splenic dimensions and calculate the 
volumes in a malarious and a non-malarious region of Papua New Guinea. The median splenic 
volume of infants born in Madang, where malaria transmission is high throughout the year, was 
5-2 3 7 i hi 3 f; b : k: F > =] f d i: | T 3 le ; ree pi x 3 2 

5-2 em’/kg, while that of infants born in Goroka, where malaria is not endemic, was 2-6 cm`/kg. 
The cause of this difference is unknown, but possible explanations include fetal exposure to 
malaria antigens in utero and the high incidence of inherited red cell disorders in the malarious 


regions of Papua New Guinea. 


In 1956 Bruce-Chwatt reported that the mean 
spleen weight of newborn African infants was one 
and a half times greater than that of European 
infanis.' An association with holoendemic malaria 
was suggested, and as congenital malaria is rare, it 
was hypothesised that parasite antigens or specific 
fractions of maternal antibody could cross the 
placenta to cause stimulation and proliferation of 
the fetal spleen. More recently, the offspring of mice 
infected with Plasmodium berghei were shown to 
have increased spleen to body weight ratios com- 
pared with controls.* Splenic enlargement occurred 
without fetal parasitaemia, and the authors post- 
ulated that transplacental passage of soluble malaria 
antigens may occur. 

These two studies, both using postmortem find- 
ings, suggest that fetal spleen size may be increasec 
in association with maternal malaria. To our know- 
ledge, there are no data on newborn spleen size in 
live infants born under different malaria endemic 
conditions. Clinical examination is inadequate for 
detecting mild degrees of splenomegaly, but 
recently ultrasound has been used successfully to 
estimate splenic volume in neonates.” 

The aim of this study was to measure newborn 
splerac volumes in Papua New Guinea using ultra- 
sound, and to compare results from a coastal region 
with year round malaria transmission with those 
from a highland region where malaria is not 
endemic. Cord sera were collected to measure 
concentrations of total IgM and malaria specific 
IgM, as an indicator of prenatal antigenic stimu- 
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lation, and passively acquired malaria specific IgG, 
as an indicator of maternal malaria experience. In 
Madang, cord and maternal haematological indices 
were also studied. 


Subjects and methods 


SUBJECTS 

Splenic volumes were measured on singleton infants 
born at 37-41 weeks’ gestation at Madang General 
Hospital and Goroka Base Hospital. Gestational 
age was assessed by the method of Dubowitz et al.” 
Approval was obtained from the local ethical 
committee and the mother’s permission was sought 
to measure the baby’s spleen. 


STUDY AREAS 

Madang is on the north coast of Papua New Guinea 
in an area with a high level of malaria transmission 
throughout the year. The overall prevalence of 
malaria in rural Madang varies from 35% to 43% 
(all species, all ages) the contribution by each 
species being P falciparum 70% , P vivax 25%, and P 
malariae 5%. In urban Madang, malaria incidence 
is lower due to decreased vector transmission and 
improved access to health services. Goroka is in the 
Eastern Highlands Province at an altitude of 1650 
metres. Early studies found no evidence of malaria 
in this region, but it now occurs sporadically as a 
result of development and increased communication 
with coastal areas.” 
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SPLENIC VOLUME MEASUREMENTS 

The ultrasonic apparatus used in both hospitais was 
a Toshiba Sonolayergraph SAL-22A (Toshibe Cor- 
roration, Japan), which is a real time linear scanner 
with a 3-5 MHz transducer and distance caliper. The 
calibration was checked before starting the study. 
Ultrasonography was carried out within 24 hours of 
birth. — 

To estimate splenic volume, the infant was placed 
in the right lateral position, and the spleen visualised 
in the left upper quadrant. After adjustment to give 
the optically largest section area in the longitudinal 
and transverse plane, the organ was measured as 
length (L) and depth (D,), and breadth (B) and 
depth (Dg). The splenic volume was calculated 
using the volume formula for an ellipsoid: 


Splenic volume=0-523LXBxXD,+Dg (cm’) 
2 


BLOOD SAMPLING AND LABORATORY PROCEDURES 
Cord blood samples were obtained immediately 
after delivery of the placenta. Serum was separated 
by centrifugation, and stored at —40°C until znaly- 
sed. Thick and thin blood films were prepared from 
maternal peripheral blood, placental blood. and 
cord blood. These were examined for malaria 
parasites after staining with Giemsa. Cord serum 
total IgM concentrations were measured by single 
radial immunodiffusion using commercial goat anti- 
serum to human IgM and a World Health Organisa- 
tion reference serum.’ The lower limit of detectabil- 
ity was 0-02 g/l. Malaria specific IgG and IgM 
concentrations were measured by an enzyme inked 
immunoadsorbent assay (ELISA) technique using a 
sonicate of P falciparum infected red blood cells as 
the malaria antigen." 

In Madang, cord and maternal blood samples 
were also collected in tubes coated with edetic-acid. 
The haemoglobin concentration was estimated by 
the cyanomethaemoglobin method, the haematocrit 
by a microhaematocrit method, and the mean 
corpuscular haemoglobin concentration was calcu- 
leted. 


DATA FROM POSTMORTEM EXAMINATION 

In order to obtain an estimation of normal spleen 
size, the spleen weights of 48 infants who were 
stillborn or died within 24 hours of delivery were 
recorded from the Sheffield Children’s Hospital 
postmortem book. The specific gravity of splenic 
tissue is approximately .one (by Archimedes prin- 
ciple), therefore the splenic weight gives an approxi- 
mate estimation of splenic volume. 


STATISTICAL METHODS 
The Student’s ¢ test was used for comparison of 
means, and the Mann-Whitney test for comparison 
of medians. Correlation coefficients were estimated 
by linear regression. 


Results 


Splenic volume measurements were obtained from 
20 infants in Madang and 41 infants in Goroka. The 
frequency distributions of splenic volume/kg birth 
weight are shown in the figure. The Goroka 
distribution is concentrated towards lower values 
compared with the Madang distribution, with little 
overlap. The median splenic volumes, lengths, 
breadths, and depths and interquartile ranges are 
shown in the table. The median splenic volume from 
Madang was double that from Goroka (Mann- 
Whitney test, p<0-0001). No infant had a palpable 
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Figure Frequency distribution of splenic volurme/kg birth 
weight. 


Table Median splenic volume, length, breadth, anc depth (interquartile range in parentheses) 


Source No of Splenic Spleric volume/ Splenic Splenic Splenic 
infants volume (cm) kg birth weight length (mm) breadth (mm) depth (mm) 
(crr’-kg) 
Madanp* 20 14-5 (13-3-18-3) 5:2 (+6-6:0)* 40 (36-45) 32 (29-35) 24 (21-25) 
Goroka* 41 7-7 (4-3-10-8) 2-6 (.-5-3-5) 37 (32-42) 22 (17-30) 16 (14-21) 
Sheffieldt 48 65 (3-6-10-5) 2-8 (.:9-3-6) 


*Mann-Whitney test, p<0-0001; tdata from postmortem examination. 
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spleen nor clinical evidence of perinatal infection. 
Median splenic volume measurements did not differ 
in offspring born of primigravidae and multigravi- 
dae, and no difference was observed in values from 
neonates who were small for gestational age and 
appropriate for gestational age. The mean birth 
weight in Madang was 3050 g compared with 3120 g 
m Goroka. 

Cord sera were collected from 20 infants in 
Madang, and 22 out of 41 infants in Goroka. Small 
amounts of IgM were detected in all samples. The 
median cord serum total IgM concentration from 
Madang was 0-045 g/l (interquartile range 0-034- 
0-057); this was not significantly different from that 
from Goroka: 0-052 g/l (interquartile range: 0-041- 
0-65). Splenic volume per kg body weight was 
negatively associated with cord serum total IgM 
concentration but the correlation was not significant 
in Madang or Goroka. All 20 cord sera fror. 
Madang were seropositive for malaria specific IgG. 
ccmpared with two out of 22 cord sera from 
Goroka. No cord serum was positive for malanzé 
specific IgM antibody. Maternal parasitaemia was 
found in two cases from Goroka, and five from 
Madang. No cord blood sample had demonstrable 
perasitaemia. The splenic volumes of the offspring 
of parasitised mothers were not significantly diff- 
erent from those of uninfected mothers. 

In Madang, the mean (SD) cord haemoglobin 
ccncentration was 129 (16) g/l, the mean cord 
haematocrit was 44 (6-4}%, and the mean cord 
mean corpuscular haemoglobin concentration was 
297 (19) g/l. The mean maternal haemoglobin 
concentration was 104 (22) g/l, the mean maternal 
haematocrit was 35 (4-5)%, and the mean maternal 
mean corpuscular haemoglobin concentration was 
306 (27) g/l. 

When the different haematological variables were 
compared with newborn splenic volume there was a 
siznificant positive correlation only for cord 
haemoglobin (r=0-45, p<0-05). 


Discussion 


Tae main finding of this study was that newborns 
from a malarious coastal region of Papua New 
Guinea have significantly larger spleens than those 
from a non-malarious highland region. Comparison 
with British data from postmortem examinations 
suggests that the highland infants have normal 
spleens, whereas the coastal infants have subclinical 
splenomegaly. 

Measurements in Goroka were made by DFM 
and in Madang by JAC. Circumstances made it 
impossible to assess interobserver variation, so w2 
cannot entirely exclude the possibility that the 


observed difference in splenic volumes was due to 
interobserver error. Identical techniques of 
measurement were used in the two centres, how- 
ever, a clear outline of the spleen was obtained, and 
as splenic measurements from Madang were 
enlarged in every dimension compared with those 
from Goroka, it is likely that the observations are 
genuine. 

In both hospitals it was routine practice to clamp 
the umbilical cord within 30. seconds of delivery, so 
variation in splenic volumes should not be due to 
differences in blood volume. 

We do not know of any other data on spleen size 
in newborns in Papua New Guinea, but some early 
clinical studies are of interest. Metselaar reported 
that 75% of infants in a holoendemic malarious area 
of West New Guinea {now Irian Jaya) .had a 
palpable spleen in the first three months of life.’ 
Mackerras and Aberdeen also commented on the 
high number of large spleens in very young children 
on the north coast of Papua New Guinea, and 
suggested that ‘many infants may be born with large 
spleens’.’° Clinical splenomegaly was not found in 
newborns in the present study, even though the 
median splenic volume in Madang was double that 
in Goroka. It is generally accepted that the spleen 
must be twice normal in size to be palpable, but it is 
unclear whether this refers to length or volume. 

The aetiology of newborn splenic enlargement in 
the coastal region is unclear. The fetal spleen has 
immunological and haematological functions, so 
mechanisms in both these categories should be 
considered. A recent study by Desowitz suggests - 
that maternal malaria may cause stimulation of the 
fetal immune system.!! He showed that the P 
falciparum specific blastogenic response of cord 
blood lymphocytes from infants born in Madang was 
4-5 times greater than that of cord blood lympho- 
cytes from infants born in Hawaii where malaria 
transmission does not occur. Possible mechanisms 
for immune stimulation include: (a) transplacental 
passage of soluble malaria antigens; (b) asymptoma- 
tic congenital malaria; (c) idioanti-idiotype network- 
ing in the fetus after acquiring maternal anti- 
plasmodial IgG antibody; and (d) transfer of 
maternal lymphocytes and/or activated macro- 
phages. Whether immune stimulation by any of 
these mechanisms would result in an increase in fetal 
spleen size is unknown. 

In highly endemic malarious regions pregnant 
women are particularly susceptible to malaria 
because pregnancy appears to interfere with the 
immune response to the disease.” Five Madang 
women had parasitaemia at delivery, and all the 
Mandang cord sera contained passively acquired 
malaria specific IgG, indicating a high degree of 
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maternal exposure to the disease. Splenic volumes 
did not differ in the offspring of parasitised and non- 
parasitised mothers, however, and the four Goroka 
cases with evidence of maternal malaria infection 
(two with maternal parasitaemia and two with 
passively acquired malaria specific IgG) did not 
have enlarged spleens. 

Cord serum total IgM and malaria specific IgM 
concentrations were measured as a possible ir dica- 
tor of prenatal immune stimulation. No signi‘icant 
difference in total IgM concentration between 
Madang and Goroka was found, and malaria 
specific IgM was not detected; however, the high 
concentration of passively acquired malaria specific 
IgG in cord serum may interfere with the ELISA for 
malaria specific IgM. These data do not suppo-t the 
hypothesis that fetal immune stimulation is occurring, 
but it is possible that splenic enlargement vould 
occur by immunological mechanisms independent of 
antibody production. 

Fetal splenomegaly could also result from hae- 
matological mechanisms. Erythropoiesis in the 
spleen normally ceases before birth, but may resume 
in certain pathological conditions such as haemolytic 
anaemia." 

In Madang the mean cord haemoglobin co1cen- 
tration was 129 g/l, the mean cord haematocri: was 
44%, and the mean cord mean corpuscular haemog- 
lobin concentration was 297 g/l. These values are 
low in comparison with the normal ranges given for 
developed countries (cord haemoglobin 135-1) g/l, 
cord haematocrit 44-64% ,'" and cord mean cor- 
puscular haemoglobin concentration 300-350 g/I°). 
Also a significant correlation was found between the 
cord haemoglobin concentration and the newborn 
splenic volume (r=0-45, p<0-05). It therefore seems 
plausible that the observed splenomegaly in Madang 
could be the result of a haematological disturt-ance 
leading to haemolysis or an increased need for 
erythropoiesis, or both. Possible causes for this 
include inherited red cell disorders and malaria. 

The precise pathogenesis of malarial anaemia is 
uncertain, but it is thought to involve both defective 
production and increased destruction of red cells,'° 
and it has been suggested that the immunolc gical 
destruction of non-parasitised cells may occur.!’ 
Soluble malaria antigens may be non-specif cally 
absorbed on to the surface of normal erythrocytes, 
and binding of antibodies to these antigens may 
trigger complement or cell dependent effector 
mechanisms resulting in removal of erythrocy es, ?® 
Placental transfer of soluble antigens and ccrres- 
ponding maternal antibodies could in this way cause 
fetal haemolysis and anaemia. 

Several inherited red cell disorders are common in 
malarious areas of Papua New Guinea, particularly 


a thalassaemia, ovalocytosis, and glucose-6- 
phosphate dehydrogenase deficiency. In the Eastern 
Highlands only 9% of individuals were found to 
have a thalassaemia deletions,” but around 
Madang 97% have the genotype~a/aa or —a/—a.7" 
The incidence of high frequency hereditary ovalo- 
cytosis is between 11-30% in the Madang area but is 
rare in Highlands.~' Glucose-6-phosphate dehydro- 
genase deficiency was found in 10-20% of males in 
Madang, and in 1% of Eastern Highlands males.” 
These inherited red cell disorders could cause a 
degree of anaemia in the newborn which might 
explain the increased splenic volumes found in 
coastal Papua New Guinea. A study in Polynesians 
on the influence of a thalassaemia on haemato- 
logical indices found that the mean cord haemoglobin 
from a thalassaemia homozygotes (genotype —a/—a) 
was 13 g/l less than that of normal individuals 
(p=0-01), while that of a thalassaemia hetero- 
zygotes (genotype —a/aa) was 4 g/l less (p<0-05).2 
Whether a thalassaemia alone would be sufficient to 
explain the anaemia and the increased splenic 
volumes found in Madang is uncertain. Another 
possibility is that fetal splenic enlargement could 
occur in association with maternal anaemia by the 
transplacental passage of a haemopoietic stimulus. 
Under these circumstances, however, high cord 
haemoglobin concentrations would be expected 
rather than the low concentrations found in this 
study. 

Further work should be aimed at confirmation of 
these findings and differentiation between haemato- 
logical and immunological causes of newborn 
splenic enlargement. 
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: Measurement of nasal mucociliary clearance 
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SUMMARY The saccharin test was carried. out in a randomly selected sample of schoolchildren 
(142 boys and 153 girls, age range 11-14 years) to determine the variability and reproducibility of 
the test and to assess whether it could be used as a screening test for nasal mucociliary clearance. 
Nasal mucociliary clearance times were analysed according to clinical history (asthma, rhinitis, 
asthma with rhinitis, and acute upper respiratory tract infections), laboratory findings (positive 
skin test responses and bronchial hyper-reactivity assessed by methacholine challenge), and 
parental smoking. Nasal mucociliary clearance times showed a narrow coefficient of repeatibility 
(six minutes) in 50 subjects and there was substantial agreement between the two tests. Nasal 
mucociliary clearance times were less tham 40 minutes in all the children. Normal children had 
nasal mucociliary clearance times of less than 24 minutes while significantly impaired nasal 
mucociliary clearance was detected in those with positive skin reactions and a positive response to 
methacholine challenge. We were unable to show that passive smoking had any consistent effect 
on nasal mucociliary clearance. 

° We suggest that a time response between 30-60 minutes should be checked again at least two 
weeks later, and that children in whom repeated saccharin tests show a nasal mucociliary 


clearance of greater than 30 minutes should have ciliary beat frequency estimated. 


Mucociliary clearance is a key defence mechanism in 
human upper and lower airways, and its im>air- 
ment, both acquired! and genetically determined,” ~ 
predisposes to chronic infection of the nose, para- 
nasal sinuses, and respiratory tree. The age of cnset 
of clinical symptoms is usually early but diagnosis is 
often late, because symptoms are not specific. (for 
example, cough and sputum) and techniques for 
measurement of mucociliary clearance are lime 
consuming and too expensive for routine screeming. 
There is, however, evidence that mucociliary clear- 
ance occurs in the trachea and main bronchi at a 
similar rate as in the nose and so several simple 
methods have been developed to measure the nasal 
mucociliary clearance.* 

The saccharin test is inexpensive and simpe to 
perform, and its results are similar to those obtained 
using a radioactively labelled particle.” Recen-ly it 
has been proposed as a screening test to detect 
abnormal mucociliary clearance. We have used the 
test to measure nasal mucociliary clearance in a 
random sample of schoolchildren. ‘The purpose of 
the present study was to establish the normal range 
of results and reproducibility of the test in chilcren, 
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and to determine whether acute upper respiratory 
tract infection (common cold), allergic diseases 
such as bronchial asthma and rhinitis, clinical 
bronchial hyper-reactivity and atopy, and exposure 
to passive smoking, prolonged the nasal mucociliary 
clearance. 


Subjects and methods 


SUBJECTS 

The study was conducted in Verbania in northern 
Italy. Two hundred and ninety five schoolchildren, 
142 boys and 153 girls, age range 11-14 years, were 
studied. The group was a 20% sample stratified for 
age and sex and randomly selected from secondary 
school records. 

Information about respiratory diseases such as 
asthma and rhinitis was obtained from a question- 
naire that was completed by the parents. The 
smoking habits of mothers and fathers were also 
recorded. The questionnaire incorporated the 
American Thoracic Society children’s questionnaire” 
expanded to include more detailed questions on 
allergic diseases. A diary card to complete daily was 


given to the parents two weeks before the examina- 
tion, and children who had a common cold during 
the seven days before the test were defined as 
having an acute upper respiratory tract infection. 


SACCHARIN TEST 

The saccharin test was carried out by the method 
first described by Andersen et al’ and modified by 
Rutland and Cole.” A particle 1 mm in diameter was 
placed under direct vision on the inferior nasal 
turbimate | cm from its anterior end. The child 
instructed not to sniff, sneeze, or cough during the 
test end to report a taste as soon as it was noted. 
Subjects who had severe watery rhinorrhoea were 
excluded. The time to the initial perception of a 
sweet taste was recorded in minutes. If no taste was 
apparent after 60 minutes the test was stopped and 
the ability of the subject to taste saccharin placed 
directly on the tongue was verified. In 50 children 
(25 boys and 25 girls) the test was repeated in the 
same nostril the following day to assess its repro- 
ducibility. 


ATOPIC STATE AND BRONCHIAL RESPONSIVENESS 
Atopic state was assessed by performing skin tests 
using five commonly inhaled allergens (grass. 
mugwort, birch, and parietaria, and house dust 
mite>. The details of the skin test technique and the 
allergen extracts have previously been published. '® 
Wheal reactions were measured by a planimeter and 
a wheal area of 3 mm? or greater was recorded as a 
posifive response. Bronchial responsiveness was 
eV alwated by the methacholine test using a standard 
method.'! Twelve concentrations (from 0-03 mg/ml 
up te 64 mg/ml) were given through a DeVilbiss 646 
nebuliser attached to a dosimeter (Mefar). A 
reduction in forced expiratory volume in one second 
(FEV,) of 20% or more was selected to categorise 
subjects into responders (in whom the provocative 
concentration of methacholine needed to reduce the 
FEV, by 20% was less than 64 mg/ml), and 
non-responders (in whom a dose of 64 mg/ml of 
methacholine failed to reduce the FEV, by 20%). 


STATISTICAL ANALYSIS 

Having assessed data from the questionnaires, diary 
cards, skin test reactions, and the bronchial 
response to methacholine we divided the sample 
into eight groups: patients with asthma alone; 
patients with rhinitis alone; those with asthma and 
rhinitis; those who had an acute upper respiratory 
tract infection within the last week; those who had 
positive reactions to skin tests alone; those who had 
a positive response to the methacholine challenge 
alone; those who had positive reactions to both the 
skir tests and the methacholine challenge; and 
normal subjects. 
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Comparisons were made between each of the first 
seven groups and the normal group separately using 
the Mann-Whitney U test. Lastly. to assess the 
effect of parental smoking, the children were 
grouped by the number of parents who currently 
smoked. Children whose parents had never smoked 
were compared separately with those who had one 
parent or both parents who were currently smokers, 
also using the Mann-Whitney U test. 

Reproducibility was assessed by calculating the 
difference in nasal mucociliary clearance time 
between the tests on successive days in each subject 
anc then the mean and standard deviation (SD) of 
the differences in the overall sample. The 95% 
coefficient of reproducibility is given as two SD.” 
The interclass correlation coefficient (Ri) was also 
computed. ? 


Results 


In 36 subjects the test was not carried out either 
because of rhinorrhoea (n= 12) or because the child 
was unwilling (n=24). The median nasal mucociliary 
clearance as measured by the saccharin test in the 
remaining 259 children was eight minutes (range 
1-40) (fig 1). The difference between the 
measurements on successive days with respect to 
the mean in each subject is shown in fig 2. The mean 
value of the differences (—0-26) was not significantly 
different from zero. 

The computed coeffficient of reproducibility was 
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Fig 1 Nasal mucociliary clearance time measured by 


the saccharin test in 259 children. 
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Mean time of two tests [minutes] 
Fig 2 Mean nasal mucociliary clearance ume of tvo 
tests plotted against the difference in time between the 
two tests. Horizontal lines indicate mean and two staralard 
deviations above and below. 


six minutes (2SD).'° The agreement betweer the 
two tests was substantial (Ri=0-80) accordirg to 
the guidelines of Landis and Kock.'* When the data 
from the questionnaire were analysed six children 
were reported to have asthma without rhinitis, 25 
had rhinitis alone, and 10 had both asthma and 
rhinitis. Forty children had positive reactions to skin 
tests and did not respond to the methacholine 
challenge. A reduction in FEV, of more than 20% 
after the methacholine challenge was detected m 20 
subjects who did not react to the skin tests, and doth 
pesitive reactions to skin tests and bronchial 
responses to the methacholine challenge were found 
in 20 children (table). 

Normal subjects had nasal mucociliary clearance 
times of less than 24 minutes, while longer tmes 
were detected in some subjects in other groups. 
There were no significant differences between nor- 
mal children compared with children with asthma, 
children with rhinitis, children with both asthma and 
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rhinitis, those with positive skin test reactions, those 
who responded to the methacholine challenge or 
children with acute upper respiratory infections. 
Children with colds had longer nasal mucociliary 
clearance times than normal children though the 
difference was not significant (p=0-09). A signi- 
ficant reduction in nasal mucociliary clearance was, 
however, found in those with positive reactions to 
skin tests and a positive response to the methacholine 
challenge (z=2-404, p=0-01469). 

Ninety eight subjects (38%) had one parent 
currently smoking, 51 (20%) had both parents 
currently smoking, and 110 (47%) had parents who 
had never smoked. There was no significant differ- 
ence between children whose parents never smoked 
and children whose parents currently smoked. 


Discussion 


The results of our study confirm those of Stanley et 
al® that the saccharin test is an useful screening 
technique for measuring nasal mucociliary clearance 
as it is inexpensive, simple to do, and reproducible, 
and we have extended their results in adults to 
children. The nasal mucociliary clearance times 
found in normal children did not differ from those 
found by Andersen and Proctor’ who considered 
that any time in excess of 30 minutes was abnormal; 
we did not find any result in excess of 24 minutes. 

The test showed a rather narrow coefficient of 
reproducibility (six minutes, figure) and the mean 
value of the differences (—0-26) was not significantly 
different from zero, which means that the first 
measurement is not affecting the second and the 
difference does not vary in any systematic way over 
the range of measurements. The agreement between 
the two tests was substantial (Ri=0-80). 

Nasal mucociliary clearance depends on two 
principal components, the physiochemical qualities 
and quantity of the mucus, and the properties of the 


Nasal mucociliary clearance times in each woup measured by the saccharin test 


Clinical group 


Normal subjects 
Patients with asthma alone 
Patients with rhinitis alone 
Patients with asthma and rhinitis 
Patients with upper respiratory tract infections 
Patients with positive skin responses alone 
Patients with positive response to methacholine challenge alone 
Patients with positive skin responses and positive 
response to methacholine challenge 


Total Median (range) 

No clearance time 
{minutes} 

ON 8 (1-24) 

6 Y (3-36) 

25 8 (2-36) 

10 Y (3-32 

40 9 (1-40) 

4G 8 (2-35) 

20 7 (2-36) 

20 10 (3-40) 


cilia that propel it (for example, beat frequency and 
coordination); these are affected by disease. We 
did, however, find a significantly impaired nasal 
mucociliary clearance only in children with both 
posite skin reactions, and a positive response to 
the methacholine challenge. At present data on 
mucociliary clearance in allergic diseases are contro- 
versial.' ' Abnormal mucociliary clearance was 
seen in patients with bronchial asthma,'’ and 
abnormal cilia were found in subjects with perennial 
rhinitis.” Impairment of AARAA clearance in 
patients with asthma seems to be the result of 
qualitative” ® and quantitative?! alterations in 
respiratory secretions rather than differences in 
ciliary beating.” As these changes are transient, the 
saccharin test may fail to show impairment of nasal 
mucociliary clearance depending on the time that 
has elapsed since the exposure to the allergen. We 
found a prolonged nasal mucociliary clearance time 
only in subjects with both skin reactivity to allergen 
extracts and increased bronchial response to metha- 
choline. 

Acute upper respiratory tract infections may 
reduce the nasal mucociliary clearance by direct 
damage to the cilia and change in 1 the rheological 
properties of the nasal secretions. 7 

Tobacco smoke has a ciliostatic effect*° 
changes the viscoelastic properties of mucus. 
Recently nasal mucociliary clearance time in 
smokers has been found to be longer than in non- 
smokers.*” In the same study the route of exhalation 
was shown to be crucial, as smokers who regularly 
exhaled through their noses had a longer mean nasa! 
mucociliary clearance time than smokers who did 
not regularly exhale by this route. We have not 
shown any consistent effect of passive smoking on 
nasal mucociliary clearance, however, probably 
because the effect is cumulative,” and depends on 
the degree and the duration of exposure (that is, the 
current amount of parental smoking of cigarettes, 
number of parental smokers during the child's 
lifetime, and the duration of parental smoking 
during child’s lifetime). 

In conclusion, we have shown that the saccharin 
test can be used on a large sample to study nasal 
mucociliary clearance in childhood because it is 
simpie to carry out and the results have a good 
coefficient of repeatability. We have confirmed that 
30 minutes is the cut off point that discriminates 
normal subjects from subjects with impaired nasal 
muceciliary clearance. Patients with positive 
respenses to skin tests and increased bronchial 
reactivity showed a significantly prolonged nasal 
mucecillary clearance time. We failed to show any 
differences between the normal group and the other 
groups, because the range in the results in the 
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‘arious groups was so wide that it was difficult to 
pick up small differences. 

Nevertheless, a time response of more than 30 
minutes should be checked again at least two weeks 
later in case it is due to an acute upper respiratory 
infection. Lastly, children who have repeated sac- 
charin tests in which they take longer than 30 
minutes to respond when they do not have an acute 
infection need further investigation. 


We thank | Annesi and F Kauffmann for their comments and 
suggestions, and M Lebowitz for his advice. 
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Management of oesophageal stenosis in epidermolysis 
bullosa dystrophica 


I B KERN,* M EISENBERG,* AND 5 WILLIS* 


*The Prince of Wales Children’s Hospital, and School of Biochemistry, University of New South Wales, 
Australia 


SUMMARY Seven patients with epidermolysis bullosa dystrophica and chronic and recurrent 
oesophageal lesions such as spasm, strictures, and complete occlusion were studied. Dysphagia 
could be cured with drugs if it was caused by bullae formation or spasm. If oesophageal strictures 
were present, endoscopy and bouginage with corticosteroid prophylaxis during the quiescent 
phase of the disease was a safe and useful procedure. We have also given corticosteroids, which 
reduced the oedema caused by bullae formation and oral phenytoin, which reduced epithelial 
detachment by inhibiting collagenase activity. Verapamil counteracted oesophageal spasm and 


pureed food during periods of dysphagia reduced blistering of the upper oesophagus. 


Epidermolysis bullosa dystrophica is a group of 
hereditary mechanobullous disorders affecting both 
the skin and gastrointestinal mucosa (table). In the 
recessive type, trauma is followed by a separation of 
skin at the dermoepidermal junction and at the 
lamina propria of the mucous membrane, probably 
because of an increase in mutant collagenase 
activity.' The recessive type can be further sub- 
divided into two forms, localised and generalised, 
on the electron microscopic appearance of the der- 
mcepidermal junction in non-blistered skin. In the 
localised form there are recognisable anchoring 
fibrils below the basement membrane, but they are 
attenuated in appearance and sparse. In the general- 
ised form (which is clinically more severe) the 
anchoring fibrils are absent.” 

in the recessive type the bullous lesions of the skin 


are usually present at birth and they quickly spread 
to affect the skin and mouth. Healing ts slow, with 
chronic scarring that leads to digital fusion (syn- 
dactyly) and flexion contractures of the fingers and 
toes. The mucosa of the mouth, pharynx, and 
oesophagus is often affected. Oesophageal problems 
develop insidiously and are caused by bullae forma- 
tion, ulceration, and oedema, which ultimately lead 
to stricture formation that may in turn cause 
complete oesophageal obstruction with regurgita- 
tion of blood stained secretions. 

In the dominant form of epidermolysis bullosa 
dystrophica the skin disease is milder, but patients 
may develop tight webs in the upper oesophagus. 
These develop several years later than in the 
recessive type. 

In this paper we describe our experiences over a 


Table Ultrastructural abnormalities in epidermolysis bullosa dystrophica with oesophageal disease 


Disease Specific structural defect 





Recessive epidermolysis bullosa 
cystrophica: 
Generalised 
Localised 
collagenolysis 


Dominant epidermolysis bullosa 
dystrophica: 
Cockayne-Tauraine 
that blisters easily 
Albepapular 
skin areas 


Separation below basal lamina 
Absence of anchoring fibrës and collagenolysis 
Variable decrease of anchering fibrils and 


Separation below basal lamina 
Anchoring fibrils decreased and abnormal in skin 


Anchoring fibrils abnorma and decreased in all 


Clinical signs 





Oesophageal stricture always found 
Oesophageal stricture and webs often 
seen 


Oesophageal webs 
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period of 17 years with the medical and surgical 
management of patients with epidermolysis b allosa 
dystrophica who also have serious oesopkageal 
complications. We describe seven cases to illustrate 
the clinical course of the oesophageal lesions ar d the 
response to treatment. Six patients had the recessive 
type (four localised and two generalised), and one 
had the dominant type. Cineoesophagograms were 
carried out in all patients with particular attent on to 
the posterior pharynx and upper oesophagis to 
avoid missing the oesophageal webs that indicate a 
more favourable prognosis. Radiological follcw up 
studies provided new information with aetiological 
and therapeutic implications. 


Case reports 


LOCALISED RECESSIVE EPIDERMOLYSIS BULLOSA 
DYSTROPHICA 


Case | 
A boy aged 17 was diagnosed as having the locclised 
recessive type at birth. After the first week of life he 
had extensive oral ulceration requiring nasogastric 
feeding. At the age of 1 year he developed acute 
dysphagia, and a cineoesophagogram showed ¿ thin 
web at the cricopharangeal level. Endoscopy with 
steroid prophylaxis was carried out with 2reat 
difficulty because of microstomia and oral ulceration 
though the stricture was easily dilated to 20 G with 
Chevalier Jackson rubber bougies.” After seven 
months he again developed dysphagia and req tired 
further dilatation, which was performed in two 
stages. He was then given oral phenytoin, which he 
was still taking at the time of writing. 

He required no further dilatations until the aze of 
11 when he developed acute obstruction secor dary 
to impaction of food. Two similar episodes of acute 
obstruction occurred at the ages of 12 and 15 yz2ars, 
and both required oesophagoscopy and dilatat on. 


Case 2 

A boy aged 14 was diagnosed as having the locelised 
recessive type at 3 weeks of age; at the age of 10 
months he was started on oral phenytoin. At the age 
of 2 years he had a haematemesis, and a barium 
swallow examination showed extensive mucosal 
ulceration in his mid oesophagus. His sympzoms 
responded to a short course of steroids. 

At the age of 6 he developed chronic dysphagia 
that worsened over a period of three months despite 
repeated courses of steroids. Barium studies showed 
a tight stricture in the mid oesophagus. He under- 
went dilatation to 27 G and was able to drink the 
same day. He required another dilatation two 
months later and remained free of symptoms fcr six 


years. At the age of 12 he again developed 
dysphagia and required two dilatations one week 
apart. 


Case 3 

A girl aged 8 had the localised recessive type 
diagnosed at the age of 4 months, and was started on 
oral phenytoin at the age of 2. At the age of 3 she 
presented with episodes of distressing nocturnal 
dysphagia that lasted about 90 minutes each and 
ended with a haematemesis. On admission her 
haemoglobin concentration was 60 g/l and she 
required transfusion. A cineradiograph showed a 
tight stenosis in the upper third of the oesophagus 
(fig 1). This was dilated to 22 G after treatment with 
prednisone. She required another dilatation three 
months later. 

At 4 years of age she again developed recurrent 
dysphagia, usually at night, which was not relieved 
by a course of steroids. Radiographically she had a 
tight stricture of the mid oesophagus (fig 2). This 
was fully dilated to 28 G in two stages four months 
apart; although this relieved the dysphagia during 
the day it did little to reduce the frequency of the 
nocturnal episodes. It was thought on clinical 
grounds that these were partly the result of dis- 
turbed oesophageal motility and spasm precipitated 
by nocturnal gastro-oesophageal reflux, although 
reflux could not be shown by scintigraphy. The 
reported ability of calcium channel blockers to 
inhibit the contractions in normal human oesopha- 
gus and relieve the symptoms of nutcracker 
oesophagus prompted us to use oral verapamil in 
our patient, beginning with a single nightly dose of 
40 mg; her nocturnal dysphagia ceased immediately, 
confirming that her symptoms were the result of 
oesophageal spasm. She had two further episodes of 
acute obstruction when she was 6 and 8 years old, 
both of which needed endoscopy and dilatation. 


Case 4 

A 9 year old girl had the localised recessive type 
diagnosed when she was 2 days old. At the age of 4 
months she developed dysphagia when fed semisolid 
food. In the next seven months she had two episodes 
when she vomited casts of oesophageal mucosa. 
These were followed by prolonged complete dys- 
phagia that responded to treatment with predni- 
sone. 

She remained asymptomatic until she was 6 years 
old, when her dysphagia recurred. Radiological 
examination of the oesophagus showed a mid 
oesophageal stricture and she was admitted to 
hospital for treatment with corticosteroids and 
oesophageal dilatation. She was drinking and eating 
a soft diet one day after operation. 
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Fig 1 


Long stricture of cervical oesophagus in a 3 vear old 
girl with severe dysphagia. 


GENERALISED RECESSIVE EPIDERMOLYSIS BULLOSA 
DYSTROPHICA 


Case ï 

A girl aged 4 years was first diagnosed as having the 
generalised recessive type at the age of 2’ years 
when she was first seen at this hospital. She spent 67 





Fig 2 
patient with persistent bullous lesions of the oesophagus. 


“oe 


p 


Short stricture of mid oesophagus in a 4 year old 


weeks in hospital during the first two years of life 
with recurrent skin infections, chest infections, 
chronic anaemia, and failure to thrive. At the age of 
32 years she had dysphagia, which was attributed to 
oropharangeal ulceration as barium studies had 
been reported as normal. One year later her 
dysphagia worsened so that she had to be main- 
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tained on a semiliquid diet. At the age of 4 years she 
was admitted to hospital because her general 
condition had deteriorated and there was radio- 
logical evidence of a tight oesophageal stricture just 
above the carina. Treatment with corticosterorls did 
not improve the dysphagia so oesophageal dilatation 
was carried out under general anaethesia. The 
stricture was dilated to 18 G without any difficulties. 
Postoperatively she initially made a good recovery, 
her condition was stable, and she drank a small 
amount of water. Five hours later she drank 200 ml 
of milk, and nine hours later suddenly collepsed, 
became pulseless, apnoeic, and died in sp.te of 
attempts at resuscitation. At necropsy a perforation 
of the lower oesophagus was found with a large 
amount of gastric contents within the peritoneal 
cavity, and her heart was enlarged. 


Case 6 

A boy aged 5 was diagnosed as having the general- 
ised recessive type at birth. He was started on 
treatment with oral phenytoin at the age of 4 years 
10 months. He had severe oral ulceration and tongue 
tethering that caused chronic dysphagia. H= was 
investigated at this hospital at the age of 4, and a 
subcricopharyngeal web was diagnosec on 
oesophagogram. Six months later his dysphagia 
increased for two weeks. A tight, long strictare in 
the upper oesophagus was dilated with difficulty to 
-20 G. After the experience with case 5 distal 
cesophagoscopy was not attempted. The stdcture 
was electively dilated again six weeks later to 27 G. 


DOMINANT EPIDERMOLYSIS BULLOSA DYSTROPHICA 


Case 7 

A girl aged 14 was born with bullous lesions affecting 
all four limbs but the dominant form of the d.sease 
was only diagnosed at the age of 18 months. From 
the age of 8 years she had dysphagia caused by solid 
food that increased over the next two years unzil she 
could only swallow pureed food. At the age of 10 
years she had an episode of aspiration pneumonia. 
Radiological examination of the oesophagus stowed 
a cricopharyngeal web. 

At the age of 11 she had an acute obstruct.on at 
the level of C6 by a bolus of meat, which passed 
spontaneously. Because of these complications she 
was admitted to hospital for oesophageal dilatation. 
This was accomplished without difficulties brt had 
to be repeated three times in the next three years. 


Discussion 


Oesophageal disease in recessive epidermolyss bul- 


losa dystrophica is the most serious complication 
after the first year of life. Barium studies of the 
oesophagus in the early stages show non-specific 
inflammatory changes—mucosal oedema, super- 
ficial ulceration, and areas of inconstant spasm.* As 
diffuse inflammatory changes progress to scarring, 
motility disturbances become more pronounced. 
Oesophageal trauma leads to stricture formation, 
which occurs most commonly in the upper third 
(50%) followed by the lower third (25%). Once 
strictures have formed they are permanent, and the 
patients are at risk of developing complete occlusion 
of the lumen of the oesophagus by a food bolus 
trapped: at the site of the stricture. Oesophageal 
stenosis and obstruction may therefore eventually 
become the central problem for these patients, and 
lead to severe malnutrition, refractory anaemia, and 
(as in case 5) to aspiration pneumonitis. 

In all our patients, when there were symptoms of 
severe obstruction, we often found it difficult to 
know whether the obstruction was caused by bullae, 
spasm, or stricture; radiological examination during 
the acute period did not always help to differentiate 
between them. Treatment at this stage was therefore 
symptomatic and aimed at decreasing the formation 
of oesophageal bullae and preventing aspiration of 
food and secretions. All our patients with the 
recessive type had moderate to severe malnutrition 
and case 3 had profound anaemia as a result of 
blood loss. High doses of corticosteroids (predni- 
sone 2:5 mg/kg or the equivalent given intravenously 
as hydrocortisone) were effective in decreasing 
dysphagia, usually within 48 hours. Doses of 
steroids were gradually reduced over a two week 
period after the symptoms had subsided. Oesopha- 
geal dilatation was undertaken when the dysphagia 
failed to respond to medical treatment. In all our 
patients with chronic dysphagia, dilatation was 
carried out only when the skin disease was suffi- 
ciently quiescent. 

We have performed 23 oesophageal dilatations in 
seven patients with epidermolysis bullosa dystro- 
phica. Four were for acute obstructive symptoms 
(case 1), which required immediate intervention, 
and 19 were for increasingly incapacitating 
dysphagia caused by stricture formation. All the 
patients with the recessive type were taking pheny- 
toin, which was maintained at a plasma concentra- 
tion of 10 ug/ml. Clearly the drug has proved to be 
effective in the treatment of the skin lesions,’ and 
it seems to be most beneficial in young patients at 
the time of the onset of their oesophageal 
symptoms. It was clear from our results that 
phenytoin was less effective when given at the time 
of dilatation of strictures. 

The dilatations were performed through a rigid 
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oesophagoscope using Chevalier Jackson rubber 
tipped dilators. The general anaesthetic technique 
has been described previously. ° Induction was by 
inhalation, either by mask or head box, and the 
endo-racheal tube was held in place throughout the 
whole procedure. There were no tracheal problems 
postaperatively. The death of case 5 resulted from a 
cardiac arrest due to rupture of the weakened 
oesophagus. The incidence of perforation of the 
oesophagus during endoscopy is low, and this 
usual y manifests itself by shock, dyspnoea, and 
chest or abdominal pain. The management is 
operetive and usually successful.’° In this patient the 
cardiac arrest was caused by the added shock of 
peritonitis on a diseased mycardium. After this we 
modified our technique in patients with generalised 
disease, and only dilated the stricture, making no 
attercpt to visualise the distal oesophagus. With the 
exception of that case there were no other complica- 
tions. All patients were on full oral feeding by the 
next morning and were fit for discharge that day. 
Postcperatively as much normal solid diet as could 
be tolerated was encouraged to help maintain the 
dilatetion. 

One child experienced episodes of oesophageal 
spasm that were precipitated by gastro-oesophageal 
reflux and | that responded immediately to oral 
verapamil.” This drug, a calcium channel blocker, 
is a potent inhibitor of oesophageal spasm and has 
brought relief to this patient for the past two years. 

The natural history of oesophageal disease in our 
patients was stricture formation beginning at about 
the aze of 2 years that required several dilatations 
over a period of months, followed by a few years of 
quiescence that was possibly due to treatment with 
phenytoin. Disturbances of oesophageal motility 
occurted in all patients, but in case 4 they were a 
serious problem and successfully managed with 
verapamil. This is the first report that we know of 
the use of this drug in the treatment of epidermolysis 
bullosa dystrophica. 

A -eview of published reports shows that some 
authcrs were reluctant to recommend endoscopy 
and bouginage because of fear that tangental shear- 
ing forces could cause further mucosal damage.!? 
Feurl2 et al report the use of inflatable dilator 
balloons that produce vertical pressure that seems to 
be less traumatic. The difficulty of using this 
technique in children is the need for the patient to 
swallow a bead fixed to a string that serves as a guide 
for tte balloon. It may, however, be necessary to 
use a balloon dilator introduced over a guide wire to 
keep the area of stricture open once it has been 
dilated at endoscopy." 

Co onic interposition has been carried out in a 
limited number of patients for whom eating had 


become a serious problem." Harmel used a re- 
versed gastric tube constructed from the greater 
curvature of the stomach in one patient.!® These 
operations should be reserved for patients with 
ext2nsive mucosal lesions or those in whom dilata- 
tiom has caused mucosal injury and aggravated the 
dysphagia. Although colonic interposition has been 
used successfully to relieve dysphagia in these 
patients it is an operation w-th considerable 
morbidity—for example, anastomotic leaks and 
strictures that require further dilatation and cause 
inconvenience by lengthening the hospital stay. 
There is also a risk of cancer in the bypassed 
oesophagus that cannot be seen either radiologically 
or endoscopically. 

The aim of this paper was to report our experi- 
ence with the medical management of oesophageal 
lestons in patients with epidermolysis bullosa dys- 
trophica. Treatment in the acute stage was aimed at 
decreasing bullae formation by treatment with high 
doses of prednisone. Motility disturbances were 
effectively managed with verapamil. Our report 
clearly showed that dilatation of acute and chronic 
strictures was successful and rewarding for our 
patients with incapacitating dysphagia. We feel that 
this procedure has an important role in the manage- 
meat of such children, and compares favourably 
wita colonic interposition. 
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Minor congenital anomalies and ataxic cerebral palsy 


G MILLER 


Neuromuscular Research Institute of Western Australia 


SUMMARY The incidence of minor congenital anomalies was examined in 36 patients with ataxic 
cerebral palsy, in unaffected family members, and in 100 unrelated control subjects. None of the 
control subjects or family members had more than four anomalies, and 25 of 36 (69%) of the 
patients had more than four. The distribution of anomalies differed considerably, with 60% of 
the index cases having seven or more, and 94% of the controls having three or less. The number 
occurring in the patients was significantly more than in their relatives. Of the 25 patients with 
more than four anomalies, 16 (64%) had undergone potentially adverse perinatal or early 
postnatal events. Thus minor congenital anomalies were considerably more frequent in those 
with ataxic cerebral palsy than in related or unrelated control subjects. These anomalies may be 
markers of early prenatal factors that contributed to the adverse outcome either directly or by 


predisposing to perinatal difficulties. 


Retrospective allocation of a cause of cerebral palsy 
is strongly influenced by observer bias. It has often 
been guessed at after reading inadequately recorded 
histories, and coloured by known associations such 
as preterm birth and diplegia.' It would therefore be 
of value to devise some marker that might indicate 
an association with a prenatal event, such as minor 
congenital anomalies. These are relatively infrequent 
physical features that in themselves have neither 
medical nor cosmetic importance.” They are harm- 
less phenomena that may occur in completely 
healthy individuals. The recognition of these indica- 
tors of altered morphogenesis does, however, alert 
the clinician to the possibility of a more serious 
defect, and it has been argued that in excess they 
correlate with disturbances of neurological develop- 
ment occurring during embryogenesis. >" In ataxic 
cerebral palsy these early prenatal disturbances are 
probably of the utmost importance.’ Patients with 
thes syndrome were therefore examined to find out 
whether they had significantly more minor con- 
genital anomalies than a normal population and 
their own families. The prenatal, perinatal, and 
postnatal histories were also analysed. 

The purpose of this study was to see if patients 
with ataxic cerebral palsy had more minor congenital! 
anomalies, and if so to see if this finding correlated 
with the history. 


Patients and methods 


DIAGNOSIS 
Cerebral palsy is defined as a group of disorders of 


Fi 
Fy, 


movement and posture due to a non-progressive 
defect or lesion of the developing brain.’ When this 
disorder is an ataxia that is not primarily due to 
muscle weakness, spasticity, choreoathetosis, or 
dystonia, it is called ataxic cerebral palsy. Thirty six 
cases, all over 5 years of age, were found, and 
personally examined to ensure that they fulfilled the 
criteria for diagnosis. 


HISTORY 

A full history was taken. Further information and as 
many aspects as possible were checked against the 
records of various institutions, hospitals, medical 
practitioners, and a comprehensive cerebral palsy 
register.” Particular emphasis was placed on certain 
aspects. 


Prenatal history 

This included items such as drugs, maternal illnesses 
and accidents, surgical operations, threatened abor- 
tions and antepartum haemorrhage. toxaemia, length 
of gestation, and birth weight. Events that occurred 
after 4 months’ gestation and before the onset of 
labour were termed late prenatal. Where there 
was an uneventful history, evidence of Mendelian 
inheritance, or the presence of overt congenital 
abnormalities, then an association with the period of 
embryogenesis was implied. These findings were 
termed early prenatal. 


Perinatal history 
This covered the time from the onset of labour up 
until day 7 of life. It included quality and quantity 
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of labour, presentation, obstetric intervention, 
measures of fetal distress, resuscitation, time to 
spontaneous respiration, Apgar scores, and cordition 
during the first week of life—for example. tube 
feeding, assisted ventilation, seizures, intracranial 
haemorrhage, and infection of the central nervous 
system. 


Postnatal history 

This covered the time from day 7 to 2 years cf age. 
Events sought included severe illnesses (particularly 
if they concerned the central nervous system) and 
serious surgical operations. 


MINOR CONGENITAL ANOMALIES 

The index cases, their parents and siblings, any 
children of the siblings, and a control groug were 
examined for the presence of minor congenital 
anomalies. The control subjects (100) consis-ed of 
adults and children over 5 years of age in whom there 
was no history of neurodevelopmental disability. 
They were chosen at random from those attending a 
busy primary care clinic. All the subjects were 
caucasian. 

The minor congenital anomalies studied were 
selected if they were either indisputably recognisable 
or easily measured. They were all characteristics 
determined by about the 16th week of gestation. The 
methods for indentification, measurement and nor- 
mal values have been well described previously. !™" 
Forty four anomalies were sought (table 1). Tke aim 
was to see if the index cases had more anomalies 
than their families or a control population. If there 
was a significant difference this was taken to indicate 
an association with an event during embryog=2nesis 
(that is, early prenatal) and compared with the 
patient’s history. 


Results 


Thirty six patients (two of whom were sisters} were 
diagnosed as having ataxic cerebral palsy; their 
mean age was 14 years (range 5-34). 

Table 2 shows the incidence of minor congenital 
anomalies in the control population; none had more 
than four. Thus if more than four were found m any 
of the cerebral palsy patients, this was considered 
significant. The probability of misclassifymg a 
control as a patient using this discriminant is 
statistically highly unlikely (binomial distribution, 
p<0-0005). 

Table 3 shows the number of minor cong2nital 
anomalies in the index cases and the family mem bers. 
For the analysis, the sign test was carried oat by 
examining the difference between the number of 
anomalies in the patient and the number im the 


relative with the maximum number of minor con- 
genital anomalies; the patients had significantly 
more (p<0-01). Apart from the family with two 
affected sisters, no family member had more than 
four minor congenital anomalies. ` 

The relevant parts of the histories (some of which 
contained events that might retrospectively have 
been thought to contribute towards the neurological 
deficit) and the number of minorcongenital anomalies 
found are given in tables 4 and 5. Table 4 shows 
those cases in which an early prenatal event might 
be associated with the devélopment of cerebral palsy 
as judged from their histories, and table 5, those 


Table 1 Minor congenital anomalies 


Month: Eyes: 
High arched palate Epicanthic foids 
Furrowed tongue Upslanting of palpebral 
Bifid uvula fissures 
Downslanting of 
Hair: palpebral fissures 
‘Two or more parietal whorls Hypertelorism 
Abnormal posterior whorl Hypotelorism 
Cowlick 
Widow’s peak Ears and neck: 
Malformed ears 
Hands: Asymmetric ears 
Clinodactyly Preauricular tags 
Partial cutaneous syndactyly Preauricular pits 
Simian crease Protruding ears 
Sydney crease Adherent ear lobes 
Middle finger/band size Lack of lobulus 
Hypoplastic nails Incomplete scapha helix 
Neck webbing 
Tronk: Small ears 


Accessory nipples 


Low set ears 
Abnormally slanted cars 


Feet: Ear lobe creases 
Broad hallux 
Hypoplastic hallux Face and nose: 


Wide distance between first 
and second toes 
Third toe longer than 


Synophrys 
(under 10 years) 
Coarse prominent 


second supraorbital ridges 
Deep crease between first Prominent metopic 
and second toes suture 
Syndactyly Anteverted nostrils 
Overriding or curly toes Bifid tip of nose 


Table 2 Incidence of minor congenital anomalies in 
control population (n= 100) 


No of Percentage of 
anomalies/person control population 
0 17 

1 34 

2 28 

3 15 

4 6 
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Table 3 Minor congenital anomalies in patients and family 
members 





Case No No of No of anomaties 
anomalies! among family 
patient members* 

i 7 2i. 11 
2 4 Sek tae 
3 6 Sede ds | 
4 2 10,1, 2 
5 7 PRAE i AE 
6 4 2,4,1,2 
T 7 PE 2 
8 6 0.0, 1.1 
9 9 EE 

10 9 2.2.0, | 

Li 8 ee ee 

12 1 Ley 2o22 

13 2 | ae ee P|) 

14 3 4,1,1,1 

15 8 Seale | 

16 9 2.2, 04.3 

17 Í 1,0,3,1.4 

18 7 PE 

19 5 ae em 

20 6 ies ee 

21 2 3,3,2,0 

22 3 2,3,0,2 

23 7 ERRE eee 

24 4 ely 

25 6 QILI 

26 8 0.00151 

27 6 ie ee ore 

28 6 0, 2,2, 1 

29 t0 L0 L0 

30 9 2,2,0,1,3 

31 6 POZ 22 

32 6 ie, |e eases 

33 6 (CT DOE SEE 

34 8 aras] 

35 0) oie ee 

36 7 Wee er Ae 





*The family member with the greatest number of anomalies was 
used for comparsion. 


with a possible late prenatal, perinatal, or postnatal 
association. Unless otherwise stated, all were of 
normal birth weight and gestation. 

When using the presence of more than four minor 
congenital anomalies to imply an early prenatal 
origin, 25 of 36 (69%) cases were found. Most of 
these obviously differed from the controls, 15 of 
them (60% ) having seven or more anomalies. 

Of the 15 cases (table 4) with a history suggesting 
an early prenatal cause, 11 (73%) had more than 
four minor congenital anomalies. When the numbers 
of patients with histories suggesting an association 
with early prenatal events are combined with those 
with more than four minor congenital anomalies. 
the total becomes 29 of 36 (81%). There are four 
cases (4, 22, 24, 35) shown in table 4 who did not 
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Table 4 Patients in whom early prenatal events were 
thought to have been associated with cerebral palsy 


Case No No of minor — History 
congenital 
anomalies 
l 7 Uneventful 

15 8 Uneventful 

16 9 Uneventful 

Is 9 Threatened abortion 

20) 6 Uneventiul 

29 10 Uneventtul 

AQ 9 Uneventful 

a] 6 Sister with similar condition, 
possible Joubert’s syndrome 

3 6 As case 3] 

33 6 Encephalocele 

36 7 Uneventful 

2 Mother has similar non-progressive 

condition 

2a 3 Congenital hydrocephalus, frequent 
blocked shunts 

z4 4 Uneventful 

35 0 Suprasellar cyst. Several episodes of 


decompensated hydrocephalus 


have more than four minor congenital anomalies but 
whose histories suggested an early prenatal origin. 
Case 4 had a mother with a similar non-progressive 
condition, cases 22 and 35 had congenital hydro- 
cephalus with histories of frequent episodes of raised 
intracranial pressure (which could be responsible for 
the ataxic syndrome), and case 24 had four minor 
congenital anomalies and none of his family had 
more than one. 

There are three cases (3, 12, 13) which, from their 
histories, seem to be of postnatal origin; two of 
these did not have more than four minor congenital 
anomalies. The third case was a ‘near miss SIDS’ 
and one might speculate that the infant was abnor- 
mal before the event. 

Of the 25 cases with more than four minor 
congenital anomalies, 16 (64% ) had serious obstetric 
complications. Eight had abnormal presentations, 
five of whom had fatled attempted versions, several 
required resuscitation at birth, were slow to establish 
spontaneous respirations, or were documented as 
having fetal distress. 


Discussion 


Since the description by Little in 1862 of the 
influence of prematurity and abnormal birth on the 
development of child handicap,'* many clinicians 
and non-medical personnel have easily attributed 
the cause of cerebral palsy to these events. This is 
despite the statement by Freud as long ago as 1897 
that it is impossible to identify the timing or nature 
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Table 5 Patients in whom events occurring after four months’ gestation were thought to be associated with cerebral palsy 


Case No No of minor Suggested pathogenetic 
congenital period from history 
anomalies 

$ 7 Perinatal 
? 7 Perinatal 
& 6 Late prenatal 
G 9 Perinatal 

iG 9 Perinatal 

11 8 Perinatal 

1S 5 Perinatal 

ZS 7 Perinatal 

23 6 Late prenatal and perinetal 

26 8 Late prenatal and perinetal 

27 6 Late prenatal and perinetal 

28 6 Late prenatal] and perinetal 

34 8 Perinatal 

2 4 Late prenatal 
6 4 Perinatal 

14 3 Perinatal 

17 1 Perinatal 

2i 2 Perinatal 

3 6 Postnatal 

12 1 Postnatal 

13 2 Postnatal 


of the event that caused the brain damage, and that 
there may be many factors operating in the prenatal, 

perinatal, and postnatal periods.'> He proposed that 
some cases were caused by both predisposing and 
immediate events, and later authors have given this 
some support. 16-18 Paneth wrote that the hypothesis 
or a direct association between parturitional diffi- 
culties and cerebral palsy influences the practices of 
many obstetricians and paediatricians, and accounts 
in part for high rates of malpractice.'® Epidemio- 
Icgical studies, however, have not supportec this 
hypothesis.'’ It seems that most cerebral palsy is of 
early prenatal origin, or has a prenatal event that 
makes an important contribution to its aetiology. 
Severe asphyxial intrapartum and perinatal events 
may, however, be associated with later neurolcgical 
deficit if the baby survives,'® 7 even though many of 
these survivors may be intact. This has led to 


History 


Thirty five weeks preterm, instrumental breech delivery, 
resuscitation required at birth 

Delay in second stage, fetal distress, delivery by forceps under 
general anaesthesia 

Severe pre-eclamptic toxaemia 

Occipitoposterior presentation, delay in second stage, fetal 
distress with meconium stained liquor 

Prolonged second stage, more than three minutes to establish 
spontaneous respiration, resuscitation after birth 

Occipitoposterior presentation, vacuum extraction, resuscitation 
after birth 

Threatened abortion, failed external version twice at seven months, 
followed by version under general anaesthesia, placental 
separation and large antepartum haemorrhage 

Apgar score of 5 at five minutes, more than three minutes to 
establish spontaneous respirations 

Threatened abortion, antepartum haemorrhage at five months, 
eclamptic seizures, 33 weeks preterm, high forceps delivery, 
resuscitation after birth 

Threatened abortion twice, failed external version, deep transverse 
arrest, rotation with Kielland’s forceps under caudal block 

Extemal version three times, second stage less than five minutes, 
more than three minutes to establish spontaneous respirations 

External version twice, fetal distress, delay in establishing 
spontancous respirations, resuscitation required after birth 

Preterm twin 

Severe pre-eclamptic toxaemia, SGA 

Vacuum extraction for fetal distress 

Twenty eight weeks preterm, resuscitation required at birth, 
necrotising enterocolitis requiring operation at 6 days 

Twin, transverse lic, breech delivery, neonatal brain abscess, 
hydrocephalus, frequent blocked shunts 

Fetal distress, emergency caesarean section, over two minutes to 
establish spontancous respirations 

‘Near miss SIDS’ 

Encephalitis at 2 years of age 

Severe shock and ‘collapse’ after operation for reimplantation of 
ureters at 3 months 


increasing obstetric awareness, monitoring, and 
intervention, even though little correlation has been 
found between markers of fetal distress and later 
disability (MJ Painter, M Scott, R Depp. Neuro- 
logical and developmental follow up of children at 
6 to 9 years relative to intrapartum fetal heart rate 
patterns. Presented at the Society of Perinatal 
Obstetricians annual meeting, Las Vegas, 1985), ij 
and the incidence of cerebral palsy is not falling.” 
Despite these statements it is difficult for those 
concerned in the care of handicapped children not 
to attribute a primarily causative role to serious 
obstetric complications. 

This study evaluated these factors by finding out 
that in a select cerebral palsy population, a high 
proportion of which were expected to be of early 
prenatal origin, most had more than four minor 
congenital anomalies. These characteristics would 
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have deen determined by about 16 weeks’ gestation, 
or earlier. The distribution of anomalies in the 
controls and the index cases differed considerably, 
with 50% of the index cases having seven or more 
minor congenital anomalies, and 94% of the controls 
three or less. The method would have benefited 
from an interobserver control. The minor congenital 
anomalies chosen were, however, indisputably 
present, or easily measured and compared with 
established normal values. The incidence of minor 
congenital anomalies, and what constitutes a signifi- 
cantly increased number, vary among studies, 
probably because different methods have been used 
and cifferent features have been sought, the inci- 
dence increasing with the number.” The results of 
many studies have suggested that excessive numbers 
of minor congenital anomalies correlate with disturb- 
ances of neurological and mental development, >" ** 
and this study supports this view. Although the 
association is difficult to prove.” a significantly 
increased number of minor congenital anomalies in 
a patient with a static encephalopathy provides 
strong circumstantial evidence of an early prenatal 
contribution to the disorder. This study is not 
claiming a definite causal relationship, however, but 
is reporting an association. 

It would seem then that a controlled search for a 
significantly increased number of minor congenital 
anomalies in a cerebral palsy population might 
supply circumstantial evidence for a pathogenetic 
period. Using this method, this study shows the 
importance of an association between early prenatal 
and later events. Of those with an increased number 
of minor congenital anomalies, 64% had later 
adverse events, many of which might have been 
thought to be primarily causal. A recent study of 
congenital anomalies in high risk children also 
reposted this association,” although they excluded 
the most severely handicapped children, and their 
obstetric complications were not as serious as those 
presented here. The National Collaborative Peri- 
natal Project has reported the poor correlation 
between ‘obstetric risk factors’ and cerebral palsy. 
and has shown an association between markers of 
asphyxia and major congenital malformations or 
other intrinsic defects that might have contributed to 
an umfavourable outcome.'’ One of the predictors 
of cerebral palsy was breech presentation and in this 
present study eight had abnormal presentations, five 
of which had failed attempts at external version and 
fetal distress. 

The historical data given are retrospective, and at 
times their recording was somewhat variable, al- 
though obtained from multiple sources. They are 
presented to show that even the most unfavourable 
recorded perinatal events, that are followed by 


cerebral palsy, may be associated with evidence of 
an earlier prenatal insult. The results suggest that if 
further prospective studies were carried out on 
larger populations using the methods described 
here, added support would be given to the concept 
that although adverse perinatal events have the 
potential to cause brain injury, and interfere with 
subsequent development, their role in producing 
later neurological impairment should not be over- 
estimated. 


fam indebted to Dr Fiona Stantey and Ms Linda Watson for access 
to the cerebral palsy register of Western Australia, to Dr Valerie 
Gracey for statistical advice. and to those with cerebral palsy and 
their familhes who participated in the study. 
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Prognostic value of creatine kinase BB-isoenzyme in 
high risk newborn infants 


V J RUTH 
Children’s Hospital, University of Helsinki, Finland 


SUMMARY Serum creatine kinase BB-isoenzyme (CK-—BB) activity was studied on the first day 
of life in 31 acutely asphyxiated infants, 70 infants born after high risk pregnancies (pre- eclampsia 
or intrauterine growth retardation, or both), and 47 very low birthweight infants. Neuro- 
developmental evaluation was carried out at 2-2-2-5 years. Eight infants died with, and eight 
without, hypoxic-ischaemic lesions of the brain, 14 had cerebral palsy, 16 had mild motor 
impairment, six had developmental delay without motor impairment, and 96 were normal at 
follew up. Infants who died with brain injury had significantly higher CK-BB activity than infants 
with normal outcomes (geometric mean 12 U/l); the mean difference was 82 U/I with a 95% 
confidence interval from 31 to 219 U/L. CK-BB in infants with cerebral palsy and mild motor 
impairment (geometric means 12 and 15 U/], respectively) were similar to controls. CK-BB 
activity after birth is predictive of neonatal death but not of neurological damage in survivors. 


Perinatal asphyxia is a common cause of neonatal 
mortality, and survivors are at risk of permanent 
brain damage, mainly cerebral palsy. In a popula- 


tion based study the incidence of cerebral palsy cof 


perinatal origin was 1-1/1000 live births’; 47% of the 
handicapped infants had been born at full term. In 
low birthweight infants the incidence of brain injury 
was inversely correlated with gestational age with an 
overall incidence of 6-8% in survivors.” 

The classical indicators of asphyxia (the Apgar 
score and | cord pH) are poor predictors of brain 
damage,” * so to detect a risk of hypoxic-ischaemic 
brain injury in the neonatal period more specific 
measurements are needed. 

The BB-isoenzyme of creatine kinase (CK-BB) 
has been considered comparatively specific for brain 
tissue, and increased activity in serum” or cerebros- 
pinal fluid? has been associated with brain damage 
in adults. Increased activity of CK—BB in serum has 
been reported in preterm infants with intraventricu- 
lar haemorrhage,’ and in asphyxiated infants born at 
full term. ° Correlation between CK-BB activity 
and the neurological results of perinatal asphyxia 

has been reported, but the damaged survivors have 
been few.! 

The aim of this follow up study was to find out if 
serum CK-BB activity on the first day of life is an 
indicator of perinatal brain damage. 
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Patients and methods 


The infants studied were born in 1982-5 at the 
Women’s Hospital, and, if necessary, treated at the 
neonatal intensive care unit cf the Children’s 
Hospital, University of Helsinki. The study protocol 
was approved by the ethical committees of both 
hospitals. Informed consent was obtained from both 
parents if possible. 

Three groups of infants were studied, The acute 
asphyxia group infants (table 1} were born after 
uneventful pregnancy and spontaneous onset of 
labour, but had severe intrapartum asphyxia, de- 
fined as an Apgar score of 6 or less at 5 minutes 
(n=24) or an umbilical arterial pH of 7-05 or less 
(n=7). Two infants died of cerebral infarction at the 
ages Of | and 8 days, and one died of asphyxia and 
septicaemia at the age of 14 hours. 

The high risk pregnancy group (table 1) included 
nine infants with intrauterine growth retardation 
(less than two standard deviations below the mean) 
not associated with pre-eclampsia, and 61 infants 
born to mothers with severe pre-eclampsia. Forty 
eight fetuses had abnormal heart rate patterns 
before birth necessitating delivery by caesarean 
section in 40 cases. Fifty two infants were delivered 
between 25 and 36 weeks’ gestation, and 31 infants 
needed intensive care. Seven infants died; two had 
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Table 1 Clinical characteristics of subjects studied 


High risk 


Infants with 


acute asphyxia 


(mach) 


Gestational age (weeks) 39-4 (2-3 
Birth weight (g)* 3470 (770) 
Small for gestational age ] 
Male:temale 13 
Twin or triplet Z 
Mode of delivery: 
Vaginal l4 
Caesarean section 17 
Umbilical arterial pH: 


Median (No of patients) 7-06 116) 


Range 657-729 
Apgar score: 
At one minute (-3 21l 
4-7 8 
At five minutes 0-3 14 
4-7 11 
Neonatal diagnoses: 
Respiratory distress syndrome } 
Hypoxic-ischaemic encephalopathy: 
Mild 5 
Moderate 8 
Severe 6 
Periventricular or intraventricular haemorrhage: 
Grade | l 
Grade H 0 
Grade IH () 
Grade [V 0 
Mechanical ventilation >12 hours 19 
Treatment with phenobarbitone 13 
Death: neonatalater yü 


*Data expressed as mean (5D). 


intracerebral haemorrhages and a third had infaretion 
of the brain, but the other four infants had no signs 
of hypoxic-ischaemic brain damage at necropsy. 

The very low birthweight group infants (less than 
1500 g, table 1) were born after the acute onset of 
labour, or an acute maternal complication with no 
previous complications of pregnancy. All received 
intensive care for a median of 33 days. One infant 
died of renal tubular necrosis and intracerebral 
haemorrhage and one of tension pneumothorax and 
ischaemic brain lesions, but in the remaining four 
deaths no signs of hypoxic brain damage were found 
at necropsy. 

Within each study group infants with adverse 
outcomes were compared with those with normal 
outcome. For ethical reasons no blood samples were 
taken from healthy control infants. 

Blood samples were obtained at the age of 6-14 
hours (median sampling age 10 hours). Serum was 
separated and stored at —20°C until analysis. 
Creatine kinase activity was measured using a 
Scandinavian standard method.'* The proportion of 
activity due to the BB-isoenzyme was determined by 
an electrophoretic method on cellulose acetate, with 


Very low 





pregnancy birthweight infants 
(n= 70) in=47) 
34-() (3-5) 29-0 (2:1) 
1830 (730) L185 (210) 
32 4 
39:31 23:24 

6 17 

16 21 
54 26 
7-25 (50) 730 (4) 
7:12-7:39 7-27-7-33 
6 16 

19 19 

y 3 

l4 22 

l4 27 

l Q 

0 0 

0) 0 

5 9 

J 4 

2 3 

2 3 
22 37 

10 20) 
6/1 3⁄3 


a sensitivity of 2 U/l (Helena CPK Electrophoresis 
Procedure, Super CPK Isoenzyme Kit 5449). 

Umbilical arterial blood pH was obtained from 
most of the asphyxiated and high risk pregnancy 
cases but only from four infants in the very low 
birthweight group. The Apgar score was routinely 
assigned at the age of 1 and 5 minutes by the 
attending paediatrician or midwife. Brain ultra- 
sound examination was performed with a sector 
scanner (ATL, 5 or 7 MHz transducer) at least once 
during the first week and in preterm infants repe- 
atedly during the first month. 

Neurodevelopmental follow up was carried out by 
two paediatric neurologists unaware of the perinatal 
history. The methods have previously been reported 
in detail.'* '* The end point for the present evalua- 
tion was an examination at 2-2-2-5 years of age, 
which included estimation of developmental quo- 
tient by a psychologist. The quotient was derived 
from the Bayley mental scale of infant development 
or the corresponding Terman-Merrill-Hellstrom test 
of mental and motor development,'* and it was 
corrected for prematurity. 

Based on these examinations the children were 
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classified into four outcome categories: normal] 
. Outcome, mild motor impairment (slight or transient 
abnormality in muscle tone or an abnormal pattern 
of motor development), cerebral palsy, or de- 
velopmental delay (mental developmental quotient 
less than 100, no motor dysfunction). Because 
neurodevelopmental delay without motor impair- 
ment can seldom be ascribed to perinatal asphyxia. 
perinatal brain damage was considered to be present 
in infants who died with hypoxic-ischaemic lesions 
of the brain and in infants who had cerebral palsy or 
mild motor impairment. 

Data analyses were performed using the BMDP 
statistical software (BMDP Statistical Software Inc). 
Natural logarithmic transformation was done for 
CK-BB activities to correct for skewness of the 
distribution. The Mann-Whitney test, analysis of 
variance, and x° tests were applied for comparison 
between the outcome categories as appropriate. 
Linear regression was used for analysing the 
associations between CK~BB activity and the 
measures of asphyxia, pH, and the Apgar score, as 
well as developmental quotient. 


Results 


The outcome of the infants in the three study groups 
is shown in table 2. Perinatal brain damage was 
present in a total of 38 infants: 16 had mild motor 
impairment, 14 cerebral palsy, and eight died of 
hypoxic-ischaemic lesions in the brain. 

In the acute asphyxia group, CK—BB activity did 
not correlate with the Apgar score or with cord pH 
in the’16 infants who had this determined. CK-BB 
activities were similar in all three severity grades of 
hypoxic-ischaemic encephalopathy’® and in those 
infants without it. No correlation was found between 
CK-BB activity and developmental quotient at 
2 years. CK~BB activities in the infants with normal 
outcome and those with perinatal brain damage are 


shown in fig 1. The two infants with developmental 
delay without motor impairment (not included in 
the figure) had CK—BB activities below 2 U/L. 

In the high risk pregnancy group, CK—BB did not 
cozrelate with the 5 minute Apgar score, cord pH, 
gestational age, or the degree of intrauterine growth 
retardation. Because CK—BB activities were similar 
in infants with grades I-III of intraventricular 
haemorrhage and in those without, the presence of 
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Fig 1 Serum creatine kinase BB-isoenzyme activity in 
infants with acute birth asphyxia in relation to outcome 
at 2 years. Horizontal bars indicate the geometric mean of 
each category. 


Table 2 Outcome of study subjects: deaths and results of neurodevelopmental follow up at 2:5 years 


Infants with 


acule asphyxia 


Normal outcome 

Mild motor impairment 

Cerebral paky, total 
Diplegia 
Tetraplegia 
Hemiplegia 


_ 
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Dystonia 
Developmental delay without 
motor impairment 
Death with brain damage 
Death without brain damage 


High risk Very low 
pregnancy birthweight infants 
50 27 

7 6 

2 8 

0 6 

0 0 

i 2 

1 0 

4 0 

3 2 

4 4 
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haemorrhage was not a confounding factor when 
analysing CK-BB activity in relation to outcome. 
No correlation was found between CK-—BB activity 
and developmental quotient. The infants who died 
with hypoxic-ischaemic brain lesions had stznifi- 
cantly higher values (geometric mean 330 U/l) than 
those with normal outcomes (13 UA), but icfants 
with cerebral palsy or mild motor impairment did 
not differ from normal infants (fig 2); neither dìd the 
infants who died without hypoxic-ischaemic Drain 
lesions (30 U/l) or those who had developmental 
delay without motor impairment. 

In the very low birthweight group, no correBtion 
was found between CK-BB activity, Apgar scores, 
or gestational age. The enzyme activities were 
similar in infants with all grades of intraventricular 
haemorrhage and in infants without. No correHtion 
was found between CK-BB activity and the de- 
velopmental quotient. The geometric means in 
infants with normal outcome, mild motor impair- 
ment, and cerebral palsy were 14, 29, and 2C UA, 
respectively (fig 3). The two infants who died with 
brain damage had high values. The range of CE—-BB 
activity in the four infants who died without Drain 
injury was 7-31 U/L. — 
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Fig 2 Serum creatine kinase BB-isoenzyme activit= 
in infants born after high risk pregnancy in relation to 
outcome at 2 years. 
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Fig3 Serum creatine kinase BB-isoenzyme activity in very 
low birthweight infants in relation to outcome at 2 years. 


CK-BB activities were similar in infants treated 
with phenobarbitone, which was given in most cases 
as part of a prophylactic trial, and in those not 
receiving the drug (geometric means 16 and 13 U/I, 
respectively). When all three study groups were 
combined, infants who died with brain damage had 
significantly higher CK-BB activities than those 
with normal outcome (12 U/l), the mean difference 
was 82 U/l (95% confidence interval 31 to 219 U/I 
(p<0-001). The infants with mild motor impairment 
or cerebral palsy (geometric mean 15 and 12 U/l, 
respectively), however, did not differ from the 
normal ones. 


Discussion 


The method for determining CK—BB activity used in 
the present study has a sensitivity of 2 U/l, which is 
sufficient for the present purpose as CK-BB activity 
in healthy newborn infants is higher than in adults. t 
CK-BB activity in cord blood is about twice that in 
maternal blood,’ and increases after birth with a 
peak at the age of about 5-10 hours. H! Y The 
mode of delivery does not affect the CK—-BB activity 
in cord blood or later during the first day.!7 18 
Although the main source of serum CK~BB in 
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man is the brain, this isoenzyme is found in many 
tissues—for example, gastrointestinal tract, kidney, 
lung, liver, uterus, and placenta.'” The vessel walls 
of both umbilical artery and vein have high CK-BB 
activities, even higher than placenta.” Thus cord 
blood CK-BB activity may be partly derived from 
uterine, placental, or umbilical tissues and cannot be 
considered specific for the fetal brain. Increasing 
activity in blood after birth, however, must be 
released from tissues in the newborn infant, and 
probably mainly the brain. This is suggested by the 
finding that infants with necrotising enterocolitis, or 
lung or kidney disease, do not have higher activities 
than control infants, whereas infants with severe 
asphyxia and neurological damage do.” In the 
present study the age at blood sampling (10 hours or 


average) was chosen on the basis of previous 
studies!” | close to the supposed peak activity. 


In newborn infants who died of severe brain 
damage, serum CK-BB on day 1-4 was significantly 
increased.* By repeated serum CK-BB measure- 
ments, the outcome at a mean age of 7 months was 
predictable in 77% of 22 severely asphyxiated term 
infants.” In another study of 33 asphyxiated infants 
born at full term, adverse outcome could be predicted 
by CK~BB activity at the age of 4 hours. '! Adverse 
outcome in both these studies, however, was usually 
death, as only three in the first and four in the 
second study survived with neurological abnor- 
malities. 

In the present study, severe brain damage leading 
to death in the neonatal period was associated with 
high CK-BB activities, especially after high risk 
pregnancy. Cerebral palsy or mild motor impair- 
ment, however, could not be predicted. 

Brain injury in the young infant is not necessarily 
associated with the process of birth. Although most 
infants in the high risk pregnancy group had 
intrapartum asphyxia, the insult might have oc- 
curred earlier. In the other two groups damage 
dering labour or at birth seems probable. 

In cases with fatal intracerebral haemorrhage, 
CK-BB activity was high, whereas infants with 
grades I-III intraventricular haemorrhage had acti- 
vities similar to those without bleeding. Significantly 
higher CK-BB activities on the first day have 
previously been found in infants with haemorrhage.’ 
bat the extent of the bleeding was more severe than 
in the present study. 

It is likely that the release of CK-BB from 
damaged neurones and through the blood brain 
barrier is dependent on the severity of the insult. 
Enzyme activities in the cerebrospinal fluid of 
newborn infants could be a better predictor of brain 
damage than those in serum, as is the case in adults.’ 
The aim of this study, however, was to look for a 
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simple serum assay with the potential for screening 
infants at risk for brain damage, for which purpose a 
lumbar puncture would not be suitable. Unfortu- 
nately, serum CK~-BB activity does not seem to be 
accurate enough. 

In conclusion, a single measurement of CK-BB 
activity on the first day of life cannot be used as a 
prognostic indicator of long term neurological out- 
come, but high activities in critically il newborn 
infants indicate a risk of neonatal death. 


This study was supported by grants from the Foundation for 
Paediatric Research. the Sigrid Jusclius Foundation, the Signe and 
Ane Gyllenberg Foundation, and Finska Läkaresällskapet. | thank 
Peter Elg for help with CK-BB determinations. 
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Cranial ultrasound assessment of gestational age in 


low birthweight infants 


N P MURPHY, J RENNIE, AND R W I COOKE 


Neonatal Intensive Care Unit, Liverpool Maternity Hospital, Liverpool 


SUMMARY The anatomical features of the cerebral hemispheres of 97 infants were studied by 
ultrasonography. A scoring system was devised based on anatomical and ultrasound appearances 
and compared with gestational age calculated from the date of the mother’s last period. There 
was a significant positive correlation between gestational age and ultrasound score. Cranial 
ultrasonography is an accurate and reproducible method of assessing gestational age in low 


birthweight infants. 


There is a need for accurate method of assessment 
of gestational age in very low birthweight infants. 
Preterm infants with appropriate birthweights for 
their gestational ages present problems of manage- 
ment that are different from those of infants who are 
small for gestational age.' Furthermore, the clinician 
requires an accurate baseline for follow up of growth 
and neurodevelopment. Existing methods of assess- 
ing gestational age are based on studies of infants of 
32 weeks’ gestation or more.’ These methods are 
often inaccurate” or difficult to apply in the very low 
birthweight group. 

Brain maturation based on necropsy appearances 
correlates well with gestational age according to the 
maternal menstrual history. From the 24th to the 
34th week of gestation there are important identifi- 
able changes in the cerebral surface,’~ and principai 
sulci develop and alter in complexity each week. 
After 34 weeks, as the gyri increase in complexity. 
distinctive changes are less easy to identify.’ 

Real time ultrasound is a non-invasive method of 
studying the important changes in the neonatal 
brain. This study was undertaken to assess the use of 
ultrasonography in determining gestational age in 
very low birthweight infants. 


Patients and methods 


All infants studied had been admitted to the 
neonatal intensive care unit and their scans were 
carried out during the first 3 days of life. The mean 
(SD) gestational age of the study group was 29-7 
(2-5) weeks, range 24-34 weeks, and the mean (SD) 
birthweight was 1260 (420) g. range 610-2100 g. 
There were 55 boys and 43 girls. Gestational age was 
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based on the mother’s menstrual history.° Infants of 
mothers with irregular menstrual cycles or bleeding 
in early pregnancy were excluded. Also excluded 
were infants of mothers with prolonged rupture of 
membranes (longer than two weeks) or prolonged 
hypertension, or those who had been taking steroids 
for longer than two weeks, as these are associated 
with acceleration of neurological and pulmonary 
maturity in the fetus.’ Note was also taken of each 
antenatal ultrasound assessment of gestational age” 
where these were in agreement with the mother’s 
menstrual history and the fundal size. 

Ultrasound scans were carried out through the 
anterior fontanelle using an ATL 850A sector 
scanner with 5 mHz transducers. Images were 
obtained in three planes, tangental, midsaggital, and 
coronal, and photographed with ‘Polaroid’ film to 
provide a permanent reproducible record. 

The first appearance and increasing complexity of 
the principal sulci with increasing maturity in each 
place was noted (table). To standardise the assess- 
ment a scoring system was devised using diagrams 
based on anatomical and ultrasound appearances 
(fig 1).°*°7 The Polaroid prints were compared 
with the diagrams and scored by three independent 
observers skilled in the interpretation of neonatal 
cranial ultrasound scans but unaware of the clinical 
details of the patients. 


Results 


Ninety seven infants had ultrasound scans carried 
out during the first 3 days of life, and images in three 
planes (tangental, midsaggital and coronal) were 
produced on Polaroid prints of sufficient quality to 


570 Murphy, Rennie, and Cooke 


Table Appearance and increasing complexity of the principal sulci noted in each plane with increasing maturity? * 7 














Midsaggital Tangertial Coronal 

0 Calcarine and posterior calcarine sulci G Smooth cerebral hemispheres, 0 Wide open appearance of lateral 
already present. Absent cingulate sulcus Leteral sulcus wide open sulci 

1 Calcarine and posterior calcarine sulci 1 Cenwal sulci may appear. 1 Early closure of lateral sulci 
more apparent. First appearance of Lateral sulcus closing {apposition of parietal and 
cingulate sulcus temporal lobes) 

2 Cingulate sulcus easily visible, 2 Cenwal and posterior central sulci 2 Further closure of lateral sulci 


straight and simple viable. Lateral sulcus closed. 
Fist appearance of superior 
temporal sulcus 


3 Posterior calcarine and parieto-occipital 3 Lateral sulcus more tortuous with 3 Lateral sulci now fully closed 
sulci more compressed. Cingulate futher closure. Superior temporal 
sulcus more tortuous and now sucus more apparent, inferior 
extending anteriorly temporal sulcus now visible 
4 Cingulate sulcus more tortuous now 4 Infegor temporal sulcus more 4 Lateral sulci now fully closed and 
extending posteriorly apoarent more tortuous with increase in size 
of the parietal and temporal lobes 
5 Further posterior extension of S Supeanor frontal sulcus now visible 


cingulate sulcus. Further compression 
of parieto-occipital and posterior 
calearine sulci 





Scoring system: 0=24-25 weeks, 5=34+ weeks. 
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Fig] Anatomical diagrams showing the increasing complexity of the principal sulci noted in each plane with increasing 
ied 747 7 Í 
maturity.” 
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permit independent assessment. The sulci that were 
most consistently identified with distinctive changes 
as maturity advanced were the precentral and 
postcentral and the superior and inferior temporal 
sulci in the tangental plane, the cingulate sulcus in 
the midsaggital plane, and the closure and infolding 
of the lateral sulcus in the coronal plane (fig 2). 
The mean gestational age was 30 weeks (range 
24-34). Regression lines were calculated for the 
scores on gestational age for each of the three 
observers. There was a significant positive correla- 
tion between gestational age and increasing ultra- 
sound score for each observer (r=0-76-0-84. 
p<0-001). One way analysis of variance (Kruskal- 
Wallace) among observers showed a significant 
association of the scores for the same subjects 
(p<0-01). Fig 3 shows the same regression line for 
the median scores for the three observers with the 
95% confidence intervals (r=0-84). After 34 weeks’ 
gestation weekly anatomical changes were less 
distinct. The study was not therefore extended 


beyond this point, as methods of assessing gestational 
age of 34 weeks or more are well established. 


Discussion 


Many methods have been introduced for assessment 
of gestational age in newborn infants.' All the 
methods have been based on studies of infants of 32 
weeks’ gestation or more. As standards of neonatal 
intensive care have advanced during the past 
decade, large numbers of low birthweight infants 
with gestational ages ranging from 24-32 weeks have 
survived. Because of the many clinical problems that 
these infants have, the application of the accepted 
scoring methods is difficult and often inaccurate.* 
These difficulties and inaccuracies prompted this 
study. Infants who require mechanical ventilation 
do not tolerate handling and so the use of ultrasono- 
graphy, which can be carried out with minimal 
disturbance, is a reasonable alternative. 

The principal sulci may be identified without great 





Fig2 a(i) Precentral sulcus, (ii) postcentral sulcus, (iii) 
superior temporal sulcus, (iv) inferior temporal sulcus. 

b (i) Cingulate sulcus, (ii) postcalcarine sulcus. c (i) Lateral 
sulcus. 
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Fig3 Regression line of cumulative score and gestatianal 
age. 


difficulty in three planes. Some practical difficulty 
was encountered when the anterior fontanelle was 
small, but this was not common and could be 
overcome by repeating the scan. The use of Polaroid 
prints permitted independent assessment and scoring 
by three observers. The prints were retained as a 
permanent reproducible record. The scoring system 
showed a good correlation with the mother’s 
menstrual history, with a linear increase in gestational 
age associated with increasing complexity of the 
brain surface marking on ultrasonography. There 
was, however, a wide standard deviation. The 
addition of more variables and perhaps the com- 


bination of ultrasonography and superficial criteria 


could well produce an accurate, non-invasive, and 


reproducible method of assessing gestational age in 
low birth weight mfants. In addition, this technique 


could be used to study the effects of perinatal factors 


such as intrauterme growth retardation on the rate 
of brain maturation. 


The authors wish to thank Dr MEI Morgan for her help in reading 


and interpreting scans. We thank Mr Ken Walters for providing the 
illustrations and Mrs Megan Bird for typing the manuscript. 
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Chronic renal failure and growth 


L REES., 5 P A RIGDEN, AND G M WARD 


Evelina Children’s Hospital, United Medical and Dental! Schools, Guy's Hospital, London 


SUMMARY ve was assessed in 38 prepubertal children with chronic renal failure for a mean 
(range) of 2-3 (1-4) years. At first clinic visit their mean (range) glomerular filtration rate was 17 
(7-35) ml/min/1- 73 m^, their mean (range) age was 3-4 (0-2-9-1) years, and 23 (61%) were 
greater than two standard deviations below the mean for height. After intensive medical 
management of their chronic renal failure, half of the children who presented before 2 years of 
age showed appreciable catch up growth. Only a slow improvement in growth occurred in most 
children presenting over 2 years of age. At final assessment, the mean (range) glomerular 
filtration rate was 15 (6-42) ml/min/1-73> and 20 (53% ) were greater than two standard deviations 
below the mean for height. There was no correlation between glomerular filtration rate and 
growth. There remained a group of children who continued to grow poorly. Many of these were 
of low birth weight, and had dysplastic kidneys. 


Growth retardation is a major problem for children 
with chronic renal failure. * In 1983 we set up a 
clinic for children with severe chronic renal failure 
to enable optimal management of diet. electrolyte 
and acid-base balance, and bone disease.” We have 
analysed the effects of intensive medical manage- 
ment on the growth and renal function of prepuber- 
tal children attending the clinic. 


Patients and methods 


All children aged less than 10 years who were 
prepubertal and who had attended Guy's Hospital 
chronic renal failure clinic for at least a year were 
includled in the study (32 boys, six girls). The 
children attended the clinic at least once every three 
months, but most attended once every four weeks or 
more frequently. Most were taking energy supple- 
ments either as glucose polymers or as fat emulsions. 
Adequacy of diet was checked by prospective three 
day dietary assessments. If necessary, protein intake 
was adjusted so the plasma urea concentration was 
<20 mmol/l and serum albumin was normal. Acidosis 
was corrected with sodium bicarbonate. Sodium 
chloride supplements were gradually introduced 
until an improvement in growth was seen without 
producing oedema, hypertension, or hyperna- 
traemia.” Since 1985 it has been our practice to 
maintain the plasma phosphate at the lower limit 
of the normal range for age using mild dietary 
phosphate restriction and calcium carbonate as a 
phosphate binder, and the plasma calcium at the 
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upper limit of normal using 1,25 dihydroxychole- 
calciferol or la-hydroxycholecalciferol if necessary. 
We have shown this regimen to be successful in 
reversing and preventing secondary hyperpara- 
thyroidism.° Some children, however, had received 
aluminium hydroxide before 1985 or before attend- 
ing the clinic. Infants with poor growth and energy 
intake were tube fed.’ None were nephrotic or 
taking steroids. The children were measured using a 
Harpenden stadiometer by the same clinic nurse 
(<2 years of age, lying; >2 years. standing). 

The following information was obtained from the 
notes: 


(1) Chronological age at frrst clinic visit (years). 
The children were divided according to pre- 
sentation before (group 1, n=16) or after 
(group 2, n=22) age 2 years. The mean (range) 
age of group | at presentation was 1-0 (0-2-1-8) 
and of group 2 was 5-2 (2-5-9-1) years. 

(2) Height (cm) at first clinic visit and sub- 
sequently at yearly intervals. For each subject 
the height standard deviation score (Ht SDS) 
was calculated, according to the formula Ht 
SDS=(x-x)/SD, where xk and SD are age 
matched population mean height and SD 
respectively and x is the subject’s height. 
Normal population data was according to 
Tanner et al.” 

(3) Bone age at yearly intervals.” 

(4) Calculated glomerular filtration 
(ml/min/1-73 m°) at yearly int -ervals. | 


rate 


574 Rees, Rigden, and Ward 


Clinical data have been given in more deta# for 
group | (table 1) because the growth changes ir this 
group were more dramatic and variable than in 
group 2. There was a high incidence of low birth 
weight, eight being below the 10th centile. This 
included seven of the 10 children with renal 
dysplasia with or without vesicoureteric reflux. 
Of the other six children, all of whom had obstructed 
urinary tracts, only one was below the 10th centile 
for birth weight. Ten infants were tube fed, and nine 
had received aluminium hydroxide. The overall 
mean (SE) concentrations of plasma sod.um, 
bicarbonate, urea, albumin, calcium and phosphate, 
and haemoglobin were calculated from the valuss at 
each clinic visit. We achieved our aim of maintaming 
plasma sodium, bicarbonate, and albumin values 
within normal limits, and urea under 20 mrroi/I, 
although the haemoglobin was low in some infants. 
In most children the plasma calcium concentrétion 
was at the upper limit and the phosphate at the 
lower limit of normal, and no infants had clinical 
evidence of osteodystrophy. 

The causes of chronic renal failure in group 2 were 
as follows: renal dysplasia with or without vesi- 
coureteric reflux (n=8), obstructive uropathy 
(n=3), infantile polycystic kidney disease (n=3), 
reflux nephropathy (n=2), cystinosis (n=2), and 
miscellaneous (n=4). 

Statistical comparisons were by the Wilcoxon 
rank sum test. 


Results 


The mean (range) Ht SDS, change from initial Ht 
SDS (A HtSDS), glomerular filtration rate. and 
bone age delay (bone age minus chronological age, 
years) at presentation and at yearly intervals are 
shown for groups | and 2 in table 2. Group | shcwed 
a continuing improvement in growth over the first 
three years despite an increasing bone age delay. 
Glomerular filtration rate improved continuoasly. 
In group 2, growth also improved over the first taree 
years, again despite a progressive increase in bone 
age delay. Glomerular filtration rate deci ned 
slowly. There was no statistical difference in the 
change per year for any criteria in either grour. 


GROUP | 

Fig 1 shows the individual longitudinal height data 
for the 16 children who presented to the cinic 
before the age of 2 years. Twelve children were 
greater than 2 SD below the mean at first clinic sisit, 
and seven of these were greater than —3 SD. Tatte 3 
shows the results in more detail. Over the first yzar, 
eight children improved their Ht SDS (mean A Ht 
SDS 1-0, range 0-2 to 1-6), while eight grew poorly 


Details of patients in group | 
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Height standard deviation score (Ht SDS), change from initial Ht SDS (A Ht SDS), glomerular filtration rate 


(ml/min/1-73 m-), and bone age delay (years) at presentation to clinic and at yearly intervals thereafter. Results are 


mean (range) 


Years after presentation 























0) l 2 3 4 
Group l 
No of patients 16 16 14 7 5 
Ht SDS —2-9(—4-1to — 1-5) —2-6(—4-3 to —0-3) —2-4(—4-0 to 0) —2.0 (—3-5 to —0-1) —2-2(—3-3 to —0-2) 
A Ht SDS — +()-3 (—1-4 to 1-6) +0)-6 (—O0-8 to 2:1) +()-9 (—0-8 to 1-8) +0-9 (—0-6 to 1-6) 


17 (7-37) 
—()-3 (—1-2 to 0-3) 


Glomerular filtration rate 18 (8-36) 


Bone age delay 


Group 2 


No of patients 22 22 
Ht SDS —2.-1 (—4-9 to 0:3) 
A Ht SDS — 

Glomerular filtration rate 18 (7-35) 

Bone age delay —()-9 (—2-4 to 0-6) 


16 (6-29) 


—()-6 (— 1-5 to @S) 
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Fig 1 Growth of 16 children (patient numbers 1-16) with 


chronic renal failure who presented to the clinic before 
2 years of age (group 1). Birth weight <10th centile (O), 
birth weight >10th centile (@). 


(—0-5, —1-4 to 0). By the end of the second year, 11 
children had improved their rate of growth (0-9, 0-1 
to 2-1), whereas only three had failed to do so 
(—0-6, —0-8 to —0-4). Continuing improvement in 
growth occurred in five of the seven children after 
three years, and three of the five children after four 
years. Growth over the first two years was better in 
the children of birth weight >10th centile (1-0, 0-1 
to 1-6), than in those of birth weight <10th centile 
(0-2, —0-8 to 1-1), but this did not reach signifi- 
cance. All three of the children whose growth was 


Table 3) Number of years studied, glomerular filtration 
rate (ml/min/1-73 me) at start and finish of the study, and 
change in height standard deviation score (A Ht SDS) over 
the first year, the first two years, and overall, in the 16 
infants who presented to clinic before 2 years of age 

(group 1) 








Patient No of Glomerular A Ht SDS 
No years filtration rate 
studied Overall Over one Over two 
Start Finish vear years 
l 4 24 30 +1-6 +1-6 +1°8 
2 3 12 13 +1-6 +1-4 +1-4 
3 2 13 8 +2-] +()-2 +21 
4 2 37 34 +0-6 —()-4 +0-6 
5 | 20 1] +()-7 +()-7 a= 
6 4 14 8 +1-5 +08 +1-1 
7 3 20 20) +()-5 +1°5 +()-5 
8 4 29 42 +]-2 0 +()-7 
9 2 10 8 +0-6 +()-7 +()-6 
10 2 24 15 +(0)-5 +08 +0-5 
11 2 7 9 +()-4 —()-5 +()-4 
12 4 8 t —()-6 —()-] —()-4 
13 2 1] 9 —()-3 —()-4 —(0-6 
14 2 13 17 —(0-8 —|-4 —()-§ 
15 l 8 8 —1-0 —1-0 -n 
16 4 15 24 +0)-8 —(0-] +0-] 





declining after two years were of birth weight <10th 
centile, and had dysplasia with or without reflux. 
Six of the 10 children who were tube fed showed 
an improvement in their rate of growth (patients 
3, 5, 6, 9, 10, 11). In two (patients 3 and 5) a 
dramatic effect was seen (fig 2). Previous use of 
aluminium hydroxide did not affect growth, nor did 
the number of clinic visits per year. There was no 
relation between the concentrations of plasma 
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0 15 3 
Age (years) 
Fig2 Growth of two infants (patients 3 and 5, indicated 
by D and @) with severe chronic renal failure before and 
after tube feeding. 


Age (years) 





Fig3 Growth of 22 children with chronic renal failure vho 
presented to the clinic after 2 years of age (group 2). Boys 
(@), girls (O). 


sodium, bicarbonate, urea, and albumin or the 
haemoglobin and growth. 


GROUP 2 
Fig 3 shows the individual longitudinal height cata 
for the 22 children who presented to the clinic a=ter 


the age of 2 years. Eleven were greater than 2 SD 
below the mean at first clinic visit, and seven of 
these were greater than —3 SD. Changes in rates of 
growth were less dramatic in this group. Thirteen 
children showed an improvement in Ht SDS over 
the first year (mean A Ht SDS 0-2, range, 0-1 to 
1-0); in two Ht SDS remained unchanged; in seven it 
deteriorated (—0-2, —0-1 to —0-5). By the end of 
the second year, eight of the 12 children had 
improved their Ht SDS (0:4, 0:2 to 1-0), one 
remained unchanged, and two had shown a deter- 
ioration (—0-3, —0-1 to —0-4). Continuing slow 
improvement in growth occurred in five of the eight 
children after three years. Over the fourth year, Ht 
SDS. of the five patients remained unchanged. 

Four of the eight children with dysplasia with or 
without reflux were among the seven children 
greater than —3 SD below the mean for height at 
presentation. 

There was no correlation between glomerular 
filtration rate and rate of growth in either group. 


Discussion 


The beneficial effects of early transplantation on 
growth,'’ and the recent availability of growth 
hormone as a therapeutic possibility, make it 
particularly important that the growth patterns of 
children with chronic renal failure should be 
studied. Sixty percent of our children were already 
below the third centile for height when they were 
first seen in our clinic. Other centres have reported 
similar findings.” ð The rapid growth and high 
energy requirements during the first two years of life 
make this the time when most of the adverse effect 
on height occurs, and fall in Ht SDS has been 
reported to be as high as 0-6 SD per month.” 3 » 14 
Results of treatment to induce catch up growth in 
children with chronic renal failure who have 
suffered growth delay during this critical period 
have been disappointing.” * * In our experience, 
intervention during the first two years of life can 
result in dramatic catch up growth. There remains a 
group of infants, however, who do not respond to 
identical medical care. Many of these are of low 
birth weight and have dysplasta with or without 


. reflux. It is recognised that some infants who are 


light for dates at birth because of an in utero 
environmental insult continue to grow poorly post- 
natally. This is thought to be a result of impaired 
growth potential at the cellular level.” It is interest- 
ing to speculate that the environmental insult that 
causes dysplasia with or without reflux may also 
affect growth potential. 

After infancy less dramatic changes in rate of 
growth were seen, with most children showing a 


slow improvement in Ht SDS. These findings 
are consistent with those reported from other 
centres.™* '* The bone age delay indicates that there 
remains a potential for catch up growth, but it is still 
unknown why children with chronic renal failure do 
not catch up to their genetic potential. We were 
unable to find any correlation between the glomeru- 
lar filtration rate and the rate of growth, in 
agreement with other reports.7~ 

In conclusion, many children with chronic renal 
failure are short by the time they are seen by a 
paediatric nephrologist. Strict attention to diet, 
electrolyte and acid-base balance, and the preven- 
tion of osteodystrophy may result in dramatic catch 
up growth in some infants who are treated during 
the first two years of life. If treatment is delayed 
until after two years of age, a slow improvement in 
growth occurs in most children. There remains a 
group of children, however, whose growth is resis- 
tant to theoretically optimal management. Many of 
these are of low birth weight and have dysplasia with 
or without reflux. These children may benefit from 
an aiternative approach such as transplantation 
before end stage renal failure is reached. or growth 
hormone treatment in supraphysiological doses. 
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Neonatal urological ultrasound: diagnostic 


inaccuracies and pitfalls 


N W CLARKE, D C S GOUGH, AND S J COHEN 
Department of Paediatric Surgery, Booth Hall and Royal Manchester Children’s Hospitals, Manchester 


SUMMARY Ninety one patients with uricary tract abnormalities diagnosed before birth were 
reviewed. Diagnoses based on prenatal and postnatal ultrasound scans alone were compared with 
the final diagnoses after full urological inv2stigations, with operative or necropsy confirmation in 
79 cases. The results confirmed that ultrasound examination before birth usually detects non- 
specific abnormalities and although scanning after birth is more accurate it is not absolutely 
reliable. A diagnosis of ‘multicystic kidney’ made on ultrasound scan alone is especially prone to 
error. Such mistakes can be avoided if full urological investigation is undertaken in every case. 


Patients and methods 


Ninety one patients were reviewed, all of whom had 
antenatally diagnosed urinary tract abnormelities 
for which they had been referred for treatment. In 
order to assess the accuracy of ultrasonography both 
antenatal and postnatal ultrasonographic diagnoses 
were compared with the diagnoses made after full 
urological investigations had been carried out. 
Confirmation of the diagnoses was made at operation 
in 73 cases and at necropsy in six. 

Antenatal ultrasound investigations undertaken 
at the referring hospital were carried out by exper- 
ienced medical staff using different types of altra- 
sound scanners at various times during the pregnancy. 
Most of the abnormalities were detected in the late 
second or third trimesters of pregnancy. Refer-al to 
a paediatric urologist for treatment usually took 
piace immediately after birth. Further scanning was 
undertaken after referral by experienced consultant 
radiologists. 

All patients underwent renography and cysto- 
graphy, with anatomical localisation by intravenous 
urography and sometimes antegrade pyelography. 
Dimercaptosuccinic acid (DMSA) scanning was 
used when non-functioning systems were encoun- 
tered or when localisation of functioning renal tissue 
was difficult. Babies with suspected lower tract 
problems were cystoscoped. 

On full scanning the criteria for diagnosis were 
strictly followed. Patients with renal pelvic dilatetion, 
functioning parenchymal tissue, and an obstructive 
curve on diuresis renography,’ were diagnosed as 
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having obstruction of the pelviureteric junction. 
Those with hydronephrosis, hydroureter, and an 
obstructed renographic appearance, were diagnosed 
as having obstruction of the vesicoureteric junction. 
Multicystic dysplasia was diagnosed if there was 
cystic renal dilatation in the absence of functioning 
parenchymal tissue on intravenous pyelography or 
DMSA scan, or both. Vesicoureteric reflux was 
diagnosed when reflux in to a dilated ureter was 
seen on the cystogram. Patients with urinary tract 
changes consistent with bladder outflow obstruction 
in the presence of a posterior urethral valve were 
diagnosed as having a posterior urethral valve, and 
patients were diagnosed as having a ureterocoele 
when one was seen on intravenous pyelography or at 
cystoscopy. All other cases were deemed to have 
non-specific upper tract dilatation with the exception 
of those grouped under the heading miscellaneous in 
table 1. 


Results 


Ninety one patients were studied, all of whom had 
abnormalities of their urinary tracts. The results are 
shown in table 1. 

The commonest abnormality was obstruction of 
the pelviureteric junction (n=35, 38%). Of these 
four were bilateral, two had associated vesicoureteric 
reflux, two had contralateral multicystic kidneys and 
one had contralateral renal agenesis. 

There were also 17 patients with unilateral multi- 
cystic kidneys, nine with posterior urethral valves, 
eight with obstruction of the vesicoureteric junction, 


Neonatal urological ultrasound: diagnostic inaccuracies and pitfalls 


579 


Table 1 Final diagnosis, and number correctly diagnosed by ultrasound scanning and full radiological screening 





Diagrosis Total 
No of 
patients 

Obsteuction of the pelviureteric junction 35 

Multicystic kidney 17 

Posterior urethral valves 9 

Obstruction of the vesicoureteric junction § 

Ureterocoeles 7 

Vesicoureteric reflux 5 

Non-specific dilatation 4 

Miscellaneous 6 





seven with ureterocoeles, five with vesicoureteric 
reflux, and four with non-specific ureteric dilatation. 
There were six patients in the group labelled 
miscellaneous; these comprised two patients with 
unilateral renal agenesis, one with infantile polycystic 
disease, one with a persistent cloaca, one with an 
abdeminal neuroblastoma, and one with bilateral 
ureteric stenosis. 

Table 1 shows the number of correct diagnoses 
made within each subgroup when each of the three 
different investigations was used. The antenatal 
ultrasound scan was insufficiently specific or accurate 
to make a firm diagnosis in any of the babies with 
vesicoureteric reflux, vesicoureteric obstruction, or 
ureterocoele. Accuracy improved for multicystic 
kidneys and posterior urethral valves (nine of 17 and 
six of nine babies, respectively, being correctly 
diagnosed), but was still poor in obstruction of the 
pelwureteric junction (five in 35 cases). In the 
miscellaneous group the patients with abdominal 
neuroblastoma, infantile polycystic kidney, and 
unilateral renal agenesis had definitive diagnoses 
mace on the antenatal scan. 

When patients were investigated by postnatal 
ultrasound scanning there was a considerable increase 
in diagnostic accuracy in multicystic kidney (14 of 17) 
and a moderate improvement in posterior urethral 
valves, obstruction of the pelviureteric junction and 
ureterocoeles (seven of nine, 14 of 35, and three 
of seven, respectively). Obstruction of the vesi- 
coureteric junction and vesicoureteric reflux were 
not diagnosed in any case, confirming that ultrasound 
scanning was as imprecise postnatally as it was 
antenatally for these conditions. In the miscellaneous 
group the diagnostic accuracy was the same for both 
prenatal and postnatal ultrasonography. 

The diagnosis was completely accurate in all the 
subgroups after full screening. Further confirmation 
of the diagnosis was made in 73 patients who 
underwent surgical correction, and in a further six 
who came to necropsy. These patients died either 





Ne correctly diagnosed by 
ultrasound scanning 


No correcily 
diagnosed by 
full radiological 
screening 





Before birth After birth 





Š i4 35 
9 id V7 
Ñ T 9 
g 0 8 
$ 3 7 
$ 0 3 
4 4 4 
4 4 6 
Table 2 Number of patients misdiagnosed as having 


multicystic kidney by ultrasound scanning 





Correct diagnosis No misdiagnosed 


before birth 


No misdiagnosed 
after birth 


Obstruction of the 


pelviureteric junction = 8 6 
Ureterocoele 3 2 
Obstruction of the 

vesicourcteric Junction 2 I 





from irreversible renal failure secondary to urinary 
tract obstruction, or from associated cardiopul- 
monary abnormalities. In all patients the diagnosis 
made after full screening corresponded with that 
made at operation or necropsy. 

Among the patients a number of anomalies were 
misdiagnosed on ultrasonography as multicystic 
kidney. There were 13 antenatally and nine post- 
natally. The actual diagnosis was only determined 
after full urological screening. The results are shown 
in table 2. The differentiation between obstruction 
at the pelviureteric junction and multicystic kidney 
presented the greatest difficulty, but there was also 
difficulty in diagnosing ureterocoeles and obstruction 
at the vesicoureteric junction. 


Discussion 


The accuracy of antenatal ultrasound scanning in 
diagnosing abnormalities of the urinary tract has 
been discussed by several authors. Avni et al 
claimed to have correctly diagnosed 43 out of 63 
fetal uropathies.° Grignon et al”? found an ‘accuracy’ 
of 77% when considering obstruction at the pelvi- 
ureteric junction and Turnock and Shawis* made 
accurate diagnoses in 19 out of 32 children with 
various urological abnormalities. The definition of 
the word accurate, however, must be carefully 
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considered as the ultrasound findings (particulazly in 
the latter two groups) were mainly non-specific and 
in Turnock and Shawis’ series 12 of 24 diagnoses of 
pelviureteric obstruction were incorrect. Two further 
series confirm these findings: Hutson et al clazmed 
an accuracy of 89% .° When their results are analrsed, 

however, only three of the cases had been given a 
specific diagnosis; the actual abnormality was defined 
in only 17% of their total cases. Pocock et al daim 
26 out of 30 patients had correctly diagnosed 
abnormalities, but their results show that over half 
their cases had the non-specific finding of ‘hydro- 
nephrosis’.° Among these cases there was a broad 
range of disease including obstruction of the pelvi- 
ureteric and vesicoureteric junctions, multicystic 
dysplasia, and ureterocoeles, all abnormalities with 
different treatments and varying prognoses. Their 
all encompassing statement that antenatal ultrascund 
‘accurately diagnoses fetal abnormalities’ is not 
strictly true; although a finding of hydronephrosis or 
cystic enlargement may be a sign of underlying 
obstruction, dysplasia, or reflux it is not sufficiently 
accurate a diagnosis for initiating treatmen- or 
commenting on prognosis. 

Once an abnormality is detected the first priority 
is to confirm the diagnosis.’ Postnatal ultrascund 
scanning has an important part to play, but as our 
results show it must not be used alone. Althougt the 
detection of intrarenal dilatation using ultrascund 
has a high degree of accuracy,® dilatation does. not 
equal diagnosis, merely being an indication for 
further investigation. We feel that full investigation 
should be mandatory, but we have found series in 
which ultrasound scanning has been the only imazing 
technique used. Although we accept that accu-acy 
will vary according to the operator and the type of 
machine, we believe that to make a diagnosis ftom 
the ultrasound scan alone will necessarily mean that 
there is an unacceptable degree of speculation in 
many cases. 

The difficulty in differentiating multicystic dys- 
plasia from obstruction of the pelviureteric j junccion 
has been emphasised before.’ 1° Avni faileë to 
distinguish between these two diagnoses i in four of 
nine cases in his series (45%).” We found this a 
problem in 15% of our cases with obstruction at the 
pelviureteric junction, but we also encountered 
difficulty with other abnormalities such as uretero- 
coeles. Errors of this type were present in 9% of-our 
series. As the current vogue in some hospitals is to 
establish the diagnosis by ultrasound alone there is a 


serious danger that a number of cases will be 
misdiagnosed with the attendant possibilities of 
increased kidney damage and morbidity. 

We have recently had a patient who was diag- 
nosed as having multicystic dysplasia, and who was 
managed conservatively on the basis of the ultra- 
sonographic diagnosis alone. He subsequently 
presented to us with posterior urethral valves at the 
age of 6 months. Examples such as this, though they 
are the exception rather than the rule, are bound to 
occur with greater frequency if too much reliance is 
placed on postnatal ultrasound scanning without full 
investigation. In the words of one investigator": 
“The mability of ultrasound to delineate the exact 
anatomy of all lesions is to be anticipated but is 
often not considered’. We feel that full investigation 
should take place, not only in patients with multi- 
cystic dysplasia on ultrasound scan, but in patients in 
whom an anatomical abnormality of the urinary 


tract has been detected antenatally. 
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Single dose trimethoprim for urinary tract infection 


T NOLAN,* L LUBITZ,} AND F OBERKLAID¢ 
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SUMMARY A randomised clinical trial of single dose trimethoprim against a seven day course of 
co-trimoxazole (trimethoprim/sulphamethoxazole) for the treatment of uncomplicated urinary 
trac: infection was carried out in 106 children aged between 2 and 16 years. Of the 50 children 
with confirmed urinary tract infections who were followed up 48 hours after treatment with a 
singe dose of trimethoprim all were free of infection, whereas two of the 56 who received the 
course of co-trimoxazole (4%) had persisting infections. At follow up after 10 days, however, 
sign_ficantly more of the group treated with trimethoprim had evidence of recurrent urinary tract 
infeztion compared with those who had received co-trimoxazole (10 of 44, 23%, compared with 


one of 46, 2%). Of the recurrences in the trimethoprim group, six were asymptomatic. 
We conclude that single dose trimethoprim is effective in clearing the urine of bacteria, but the 
risk of asymptomatic bacteriuria soon after treatment is high. 


The ase of a single dose or a single day of treatment 
for uncomplicated urinary tract infections in chil- 
dren. has obvious attractions.' These include im- 
proved compliance, more rapid resolution of symp- 
toms, less risk of side effects, and reduced cost.” * 

Previous reports have suggested that a single dose 
is equally as effective as a longer course, but recent 
reap>raisal has raised the question of inadequate 
sample size and the committing of the Type HI 
error—the false assumption that the two treatments 
were: equally effective when too few patients had 
been studied to be sure that even quite large 
differences had not been missed by chance.” ° 
Moffat et al concluded after reviewing published 
Clinical trials in children that there was insufficient 
evidence to advocate the use of short courses of 
treatment for urinary tract infections (Moffat M. 
Short course antibiotic therapy of urinary tract 
infections in children. Presented at the Annual 
Scientific Meeting of the Ambulatory Pediatric 
Asscciation, Washington DC, May 1986).° An 
addi-ional problem is that early recurrence of 
infection may be more likely to occur after single 
dose: treatment.° 

Many antibiotics have been used in single dose 
treatment. Several trials have evaluated trimethop- 
rim alone in the treatment of adult urinary tract 
infections, and concluded that it was as effective as 
co-trimoxazole (trimethoprim/sulphamethoxazole) 
wher used in conventional courses.” ? The rationale 
for the use of trimethoprim without sulphamethox- 


azole is the decreased risk of side effects,’ the 
reduced risk of the development of resistance,'° the 
reduced cost, and the elimination of an unnecessary 
drug from the regimen.‘' No comparison that we 
know of has been made of trimethoprim and 
co-trimoxazole, nor has trimethoprim been used as a 
single dose in the treatment of uncomplicated 
urinary tract infections. 

Our hypothesis was that in children and adoles- 
cents a single dose of trimethoprim was no less- 
effective than a seven day course of co-trimoxazole 
in the early eradication of urinary tract infection, 
reducing the risk of early recurrence, and achieving 
early resolution of symptoms. 


Patients and methods 


Patients studied were outpatients presenting to the 
primary care or emergency departments of the 
Royal Children’s Hospital. They were entered into 
the trial if they had a urinary tract infection on 
clinical assessment or microscopic examination of 
the urine, or both. Informed consent was obtained 
from the parents, and the following were excluded: 
those known or thought to be sensitive to sulphona- 
mides, those with persistent vomiting or any other 
reason for not being able to tolerate oral.treatment, 
those with ileostomies or ureterostomies, those 
already on antimicrobial treatment, and those aged 
less than 6 months. 

A total of 254 patients were eligible, and were 
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randomised in blocks within strata related tc age 
(6—47 months, 48 months or older) and wheth=r or 
not they had had previous urinary tract infections. 
Of these, 138 (54%) were subsequently excLided 
because urinary tract infection was not confirmed by 
culture (n=112), they failed to attend for follow up 
(n=9), the organism cultured was resistart to 
trimethoprim or sulphamethoxazole (n=8), they 
were entered into the study more than once (m=7), 
or they were unable to take the drugs (n=2). The 
characteristics of the remaining 116 patients are 
shown in table 1. All but one patient in each group 
had symptoms including nausea, vomiting, urgency, 


Table 1 Characteristics of patients 


frequency, dysuria, haematuria, or abdominal, 
back, or loin pain. Almost half the children had at 
least one of the following symptoms or signs: fever 
greater than 38°C, loin pain, back pain, or vomiting. 
More children receiving co-trimoxazole (35, 57%) 
had at least one of these signs than in the single dose 
group (22, 41%). 

Confirmation of the diagnosis required a growth 
of more than 10° colonies/l in a midstream specimen 
of urine, or any growth from a suprapubic aspirate. 
Absence of infection was confirmed by a growth of 
less than 10’ colonies/l from a midstream or bag 
specimen, or a sterile suprapubic aspirate. A mixed 
growth of organisms of 10° colonies/l or more was 
considered to be indeterminate, as was a pure 
growth of 10’ colonies/l or more from a bag 
specimen. Those with uncertain diagnoses were 
withdrawn from further analysis, and when these 
occurred at follow up they were recorded as missing 
values (fig 1). There were no significant differences 
between the groups in the type of organisms isolated 
at the time of entry into the study, the most common 
organisms being Escherichia coli (75%), Klebsiella 
spp (5%), and Proteus spp (3%). 

Trimethoprim was prepared as a powder from 300 
mg tablets supplied by the manufacturer and given 
at the time of randomisation according to the 
regimen given in table 2 as a single dose in aqueous 
suspension under the supervision of nursing or 
pharmacy staff. A seven day course of co- 
trimoxazole was dispensed either as elixir or tablets 


Single dose _ Co-trimoxazole 
trimethoprim twice daily 
(n=54) for seven days 
(n=62) 
Mean (SD) age (months) 81 (33-2) 83 (38-1) 
Range 180 28-188 
No of girts (%) 48 (89) 52 (84) 
No of boys (%) 6 (11) 10 (16) 
No (%) who had had a previous 
urinary tract infection 18 (33) 24 (39) 
No (%) with abnormal 
intravenous pyclogram 6/52 (12) 1360 (22) 
No (%) with abnormal 
micturating cysto- 
urethrogram 16/40 (40) 14/43 (35) 
254 Enrolled and randonised 
138 Exclusions or complete 
loss to follow up 
116 
Single dose Seven days 
pure a co~trimoxazole 
(n=54 (n=62_ 








6 





48 Hour follow up 56 





44 10 Day follow up 46 


Fig1 Study protocol. 


Lost or inconclusive 
microbiological result 
on specimen taken at 
48 hours 


10 Lost or inconclusive 


microbiological result 
on specimens token at 
£8 hours or 10 days 
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to be taken at home, and the parents were instructed 
to start the treatment immediately. 

Patients were seen 48 hours and 10 days after 
randomisation and had further specimens of urine 
taken. All those who had not previously had a 
radiograph of the urinary tract had an intravenous 
pyelograin. In addition, those aged 7 years or 
younger had a micturating cystourethrogram one to 
three weeks after diagnosis. The study was carried 
out before renal ultrasonography had become a 
routine investigation. 

Statistical analysis was by the Mantel-Haenszel 
test, and estimates of the risk ratio and its 95% 
confidence interval were calculated for infection 
rates in the single dose group compared with the 
seven day treatment.'* | Assignment strata (age 
and past history or urinary tract infection) were 
used. The 95% confidence intervals were calculated 
for the difference in risk of recurrence. 


Results 


The results of treatment are shown in table 3. Of the 
50 patients with confirmed urinary tract infections 
who received a single dose of trimethoprim all were 
free of infection after 48 hours, whereas two of 56 
(4%) of those who were receiving a seven day 
course of co-trimoxazole still had evidence of 
infection (p=0-26, 95% confidence interval on the 
difference —9% to 1%). One of the two children 


Table 2 Treatment regimens 





Age (years) Single dose Co-trimoxazole 


trimethoprim twice daily fer 
(mg) seven days 
frig) 
<2 75 20/100 
and 150 40/200 
-ll 300 80/400 
>12 450 160/800 


with persistent infection had unilateral hydrone- 
phrosis. At the 10 day follow up of the patients in 
whom the presence or absence of urinary tract 
infection had been confirmed at 48 hours, however, 
10 in the trimethoprim group (23%) compared with 
only one in the co-trimoxazole group (2%) had 
microbiological evidence of urinary tract infection 
(p=0-004). Patients treated with a single dose of 
trimethoprim were 11-5 times more likely to have an 
early recurrence than those given a seven day course 
of co-trimoxazole (risk ratio 95% confidence interval 
2-2 to 60-3). Neither age nor history of urinary tract 
infection had any effect on recurrence rates (p=0-31, 
Breslow-Day test!*). 

Only four of the 10 patients in the trimethoprim 
group who had a recurrence of infection had any 
symptoms (table 4). Because it was not possible to 
type organisms it was not possible to differentiate 
relapse from reinfection. In only two patients, 
however (one from each group), was a different 
organism responsible for the recurrence. The only 
organism that was resistant to trimethoprim and 
sulphamethoxazole was the Streptococcus faecalis 
that was responsible for the recurrence in one 
patient who had received the seven day course. 
None of the patients who had recurrences had had 
loin tenderness or fever at the initial presentation. 

Two thirds of the children who entered the study 
with confirmed urinary tract infections had not 
previously had infections, and eight of the 10 
recurrences in the single dose group were in patients 
who had not previously had urinary tract infections. 
The child who had a recurrence in the co- 
trimoxazole group had had previous urinary tract 
infections. 

More patients in the single dose group were 
symptom free or improved by the 48 hour follow up 
(47/50, 94%, compared with 46/56, 82%; p=0-05). 
There was, however, no difference between the 
groups in those who were totally symptom free 
(61% and 62%, respectively, p=0-92), Of the 10 
children who had recurrences in the trimethoprim 


Table 3. Results at follow up after 48 hours and 10 days. Resuits at 10 days refer only to subjects in whom the presence or 


absence of infection was confirmed at 48 hours 





Results Single dose 
trimethoprim 
No (%} 
48 hours: 
Urinary tract infection 0 
No urinary tract infection 50 (100) 
10 Days: 
Urinary tract infection 10 (23) 
No urinary tract infection 34 (77) 


Co-trimoxazole twice p Value 
daily for seven days 

No (%) 

2 (4) 

54 (96) 0-26 

1 (2) 

45 (98) 0-004 * 





*Risk ratio 11-5, 95% confidence interval 2-2 to 60-3. 
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Table 4 Details of patients with recurrent infections 








Case Sex Treatmeni Age Syniptoms Initial Subsequent Micturating 
No group {years} Organism organism cystourethrogram 
isolated isolated 
l Female Trimethoprim 2 Symptom free E coli E coli Not done 
2 Female Trimethoprim 3 Nausea, vomiting, urgency, E goli E coli Mild reflex 
dysuria, frequency 
: Female Trimethoprim 8 Symptom free E coli E coli Normal 
4 Female Trimethorpim 3 Symptom free E coli E coli intrarenal reflux 
without dilatation 

S Female Trimethoprim ia Symptom free Citrobacter spp Citrebacter spp Normal 

6 Female Trimethoprim 4 Nausea, vomiting E coli E coli Normal 

7 Female Trimethoprim & Urgency, dy uria, frequency  Saphylococceus Staphylococcus Not done 

saprophyticus  sapropħyticus 

8 Male Trimethoprim H Symptom fre Proteus spp Proteus spp Norma! 

9 Female Trimethoprim 6 Symptom free E coli E coli Moderate reflux 
10 Female Trimethoprim 6 Urgency, dysuria, frequency £E coli Proteus Normal 

HI Female Co-trimoxazole — § Symptom free E coli S faecalis Normal 





group four still had symptoms at 48 hours, though in 
three these had improved. The one patient who had 
a recurrence in the co-trimoxazole group had no 
symptoms at 48 hours. The only adverse effect that 
was seen was at the 10 day follow up was in one child 
who had received co-trimoxazole who develcped 
ulcers in the mouth. 


Discussion 


These results suggest that treatment of uncompli- 
cated, symptomatic urinary tract infections in chil- 
dren by a single dose of trimethoprim effects a cure 
rate at 48 hours similar to that achieved wih a 
conventional seven day course of co-trimoxazole, 
but that this is accompanied by an unacceptably aigh 
risk of local recurrence (often without symptoms). 
There is a higher rate of symptomatic improvement 
after 48 hours, but there is little overall difference in 
the rate of resolution of symptoms compared with 
the results after a conventional seven day course. 

We do not know whether the higher risk of 
recurrence is caused by inadequately treated 
(perhaps parenchymal) infection, or reinfection with 
the same or a different organism.’ If the risk of 
recurrence is associated with a more established 
infection, a rapid diagnostic test to deterraine 
whether the patient has infection of the uppe- or 
lower renal tract could permit selective treatment 
with a single dose. Such a test, however, is not 
available. As none of the patients who had recurr- 
ences had both fever and loin tenderness at pre- 
sentation one could speculate that reinfection rather 
than relapse was the most likely. Because of the 
unreliability of these clinical signs in localising the 
site of infection, however, firm conclusions carnot 
be drawn. It is noteworthy that the recurrences were 





mainly in children who had not previously had 
urinary tract infections, and who did not have 
structural abnormalities. 

From these results it could be argued that 
trimethoprim without sulphamethoxazole is less 
effective than the combination. There were, how- 
ever, no signs of urinary tract infection in patients in 
the trimethoprim group at 48 hours. In addition, it is 
doubtful whether synergy between trimethoprim 
and sulphamethoxazole is possible at the concentra- 
tions that can be achieved in urine.’ Because the 
inhibitory action of sulphamethoxazole is dependent 
on the size of the inoculum it takes several cycles of 
cell growth to exhaust the microbial folate supplies, 
whereas trimethoprim causes rapid deprivation of 
the thymidilate supply to the organisms leading to 
the abrupt termination of folate synthesis. It is 
therefore probable that if there is any therapeutic 
effect from a single dose of co-trimoxazole, it will be 
from the trimethoprim component.!! "7 

Because of a flaw in the design of the study it is 
difficult to interpret the differences in recurrence 
rates. Because the urine was cultured 48 hours and 
10 days after treatment was started rather than after 
it had finished, we could have underestimated the 
recurrence rate in the co-trimoxazole group. The 
recurrence rate in the single dose group of 23%, 
however, remains striking, and evidence from other 
trials suggests that an unbiased rate would still have 
been far below that in the single dose group.? © 187 
The average recurrence rate in these six studies in 
patients given conventional courses was 9%. 

Further data extracted from these studies provide 
acditional evidence that single dose treatment is 
more likely to be associated with early recurrence. 
Fig 2 shows the results of these trials plotted to show 
the confidence intervals of the difference in risk of 
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°l Differences in early recurrence rates 
Fig2 Differences in risk of early recurrence and their 95% 
confidence intervals from published clinical trials of single 
dose compared with conventional treatment. 


recurrence between single dose and conventional 
treatment. The antibiotics used as single agents 
were: amoxycillin, 5? a cephalosporin,® “” 
amikacin,’ and co-trimoxazole.“' Rates of recur- 
rence were assessed between five days and three 
months. Despite the diversity of antibiotics and 
lengths of follow up there is a striking unanimity of 
results in favour of the seven day course of antibiotic. 
Because of the small sample sizes, however, the 
results were significant only in the present study and 
in that of McCracken er al.° 

The average difference in risk of recurrence 
between single dose and conventional treatment in 
these studies is 12% (95% confidence interval of the 
true value 5% to 19%; this is a sample size weighted 
calculation by the method of Gilbert er al”). This 
means that for every 100 children treated with a 
single dose of an antibiotic for an uncomplicated 
urinary tract infection, between five and 19 would 
have an early recurrence of that infection that would 
not have occurred if they had had seven day courses. 

Single dose treatment has been advocated in the 
past with the caveat that close monitoring of the 
response to treatment is important.” The results of 
this study and others emphasise that the risk of 


dose trimethoprim for urinary tract infection 585 
asymptomatic recurrence should be borne in mind. 
We believe that there is now sufficient evidence to 
suggest that treatment of uncomplicated urinary 
tract infections with a single dose of an antibiotic 
should only be undertaken with caution, and with 
proper follow up. There is evidence in adult patients 
that failure of a single dose is more likely to result in 
failure of a subsequent course of treatment than if 
the initial failure had followed a course of 
treatment.” Our results are mainly from young 
children (only three were over the age of 12) and it 
may be that the use of a single dose in children who 
are not at risk of acquiring renal scars would be 
appropriate; again, close follow up would be essen- 
tial. 

The combination of a high initial dose and a 
conventional course may effect more rapid symp- 
tomatic improvement without the risk of early 
recurrence of infection. 


We thank Drs Peter Loughnan, Harley Powell, Jill Sewell, and Jan 
Cullen, together with an anonymous reviewer, for assistance and 
helpful criticism. We also thank the nurses in the department of 
ambulatory paediatrics for their enthusiastic cooperation, and 
Wellcome Australia for supplying the trimethoprim. 
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influence of oxandrolone and ethinyl oestradiol 
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SUMMARY We investigated 24 hour growth hormone secretion by intermittent 20 minute blood 
sampling in 34 prepubertal patients with Turner’s syndrome, aged 4-3-12-4 years. Growth 
hormone profiles were analysed by the PULSAR programme and results expressed as the sum of 
growth hormone pulse amplitudes. Six patients had abnormal growth hormone pulse frequencies. 
In the remaining 28, growth hormone pulse amplitudes declined significantly with increasing age, 
but there was no correlation between growth hormone pulse amplitudes and growth rates. 
Concentrations of insulin like growth factor-1 (IGF-1) rose with age but did not correlate with 
either growth rates or growth hormone secretion. Fifteen patients were given oxandrolone and 11 
low dose ethinyl oestradiol. Both agents increased height velocity without increasing growth 
hormone secretion. 

We conclude that the relation between growth hormone secretion and growth in Turner’s 
syndrome is less certain than in normal children. End organ resistance is probably due to a 
skeletal dysplasia. Both oxandrolone and low dose ethinyl oestradiol improve the growth of girls 


with Turner’s syndrome, but their mechanism of action remains uncertain. 


Patients with Turner’s syndrome are born short. 
grow slowly, and achieve a reduced adult stature.! * 
Although individual cases of growth hormone defi- 
ciency have been reported in Turner’s syndrome,” 
growth hormone responses to pharmacologica_ 
stimuli are similar to those seen in normal short 
children.* ° 

Endogenous growth hormone secretion is known 
to be pulsatile and may be assessed in children using 
intermittent blood sampling over 24 hours.° In some 
children, considerable discrepancies have been noted 
between the growth hormone concentrations reached 
on such assessments and the results of pharmaco- 
logical provocation tests.’ Tall children produce 
more growth hormone over 24 hours than shor- 
children,® and it appears to be growth hormone 
pulse amplitude that correlates with growth rate in 
otherwise normal children.” The periodicity of 
growth hormone secretion is also relevant, abnormal 
patterns being associated with inadequate growth.° 

We sought to investigate the qualitative and 
quantitative aspects of growth hormone secretion in 
Turner’s syndrome and to determine the effect of 


growth promoting agents. .The anabolic steroid 
oxandrolone is known to increase height velocity in 
Turner’s syndrome.’® 1! Low dose ethinyl oestra- 
diol increases height velocity in both the short and 
long term.'? The effects of these treatments on 
growth hormone secretion in Turner’s syndrome is 
unknown. 


Patients and methods 


Thirty four patients aged 4-3 to 12-4 years (median 
9-1) were studied. Karyotypes, performed by culture 
of peripheral lymphocytes, are shown in table 1. All 
had phenotypic features of Turner’s syndrome. 
None had evidence of an emotional or eating 
disorder. Three patients had previously received 
either growth hormone, oxandrolone, or ethinyl 
oestradiol; these drugs had been stopped at least 
three months previously. One was receiving thy- 
roxine replacement treatment. All the children were 
prepubertal. 

Subjects were admitted the evening before the 
commencement of sampling when a cannula was 
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Table 1 Karyotypes of 34 patients with Turner's syndrome 
No of Karyotype 
patients 
22 i 45% 
3 46,X..Xi(Xq) 
4 45.X/46,Xi(Xq) 
2 45 ,X/46,X (X) 
2 45 X/46, XX 
] 46, XXp 


inserted and kept patent with a heparin in saline 
solution. They were freely mobile and took meals at 
regular times. Blood samples (1-2 ml) were with- 
drawn every 20 minutes, centrifuged, separated, and 
the serum stored at —20°C before analysis. Speci- 
mens for assay of insulin like growth factor-1 (TGF-1) 
were withdrawn at 06-00. 

Of the 34 patients, 26 then received growth 
promoting treatment. Fifteen patients, aged 4-3-12-6 
years (median 10-2) received oxandrolone 1-25 mg 
daily, or 0-625 mg if <7 years. Eleven patients, aged 
§-1-11-7 years (median 9-7) received ethinyl oestra- 
diol 1 ug daily, or 0-5 ug if <7 years; the two eldest 
received 2 ug. The treatments were continued for 
0-5-1-0 years. Growth hormone sampling was 
repeated in all patients after six to 10 weeks of 
treatment. 

Growth hormone concentrations were measured 
by a solid phase immunoradiometric assay (Tardem 
R, Hybritech! ), all specimens from one su ject 
being ‘analysed i in a single batch. The lower limit of 
sensitivity of the assay was 0-5 mU/I. The intra-assay 
coefficients of variation were 10-6, 7-8, and 4-8% at 
1-4, 7-1, and 26-4 mU/I respectively. 

Computerised pulse analysis was performed asing 
the PULSAR programme’ modified for gr wth 
hormone.” This generates a smoothed but var able 
baseline and defines pulses above that baseline, by 
taking into account the amplitude and duraticn of 
rises and the standard deviation of the assay. We 
have used simple arithmetric addition of the maxi- 
mum amplitude of the defined pulses to generate the 
statistic ‘sum of peak amplitudes’. 

Plasma concentrations of IGF-1 were measured 
by radioimmunoassay.'° The lower limit of sensi- 
tivity of the assay was 0-03 U/ml and the coeffic ents 
of variation were 11-0, 7-2, and 7-0% at 0-15, 9-47, 
and 0-94 U/ml respectively. 

Height was measured every three months by 
standard techniques using a Harpenden stadiomster. 
In order to account for varying height velocities at 
different ages, height velocity standard deviation 
scores (SDS) were calculated using normal data for 
Turner’s syndrome’ by the formula: 
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: x— mean 
SD$=-———________- 
Standard deviation 


Bone ages were estimated by the TW2 method.” 

Approval was obtained from the ethical commit- 
tees of both the Middlesex Hospital and Hospital for 
Sick Children, Great Ormond Street, and parental 
consent was obtained. 

Statistical analysis of trends was by Spearman's 
rank correlation. Effects of treatment were assessed 
by the Wilcoxon signed rank test. Data are expressed 
as mean (SD). 


Results 


Three sample growth hormone profiles are illustrated 
in fig 1. In fig 1(a) there were eight pulses in 24 hours 
with nocturnal accentuation of pulse amplitude. 
Growth hormone concentrations fell to unrecordable 
concentrations between pulses. Twenty eight patients 
had a similar pattern, which occurs in normally 
growing children.” 

The profile in fig 1(b) was more disorganised, 
with 11 peaks, a loss of the normal dominant three 
hour periodicity, and an absence of a return to 
unrecordable concentrations. Three patients were 
found to have this more ‘rapid’ pattern. 

In fig 1(c) there was a high amplitude dominant 
pulse and sparse growth hormone secretion for the 
remainder of the 24 hours. This pattern was found in 
three patients. With the exception of one child, 
pulse frequency was normal below 8-5 years of age, 
with five to nine identifiable peaks in 24 hours. 
Above this age both high and low frequencies 
occurred. 

Age related changes in the amplitude of growth 
hormone secretion are illustrated in fig 2. Analysis 
of the sum of peak amplitudes in 28 profiles 
regarded as normal showed a significant decline with 
age (p<0-01). No decline was apparent in maximum 
or mean pulse amplitude. 

Growth hormone secretion, as expressed by the 
sum of peak amplitudes, showed no significant 
correlation with height velocity SDS using standards 
for either Turner’s syndrome (fig 3) or normal 
children. Attempts to find a correlate using growth 
hormone pulse frequency, amplitude of maximum 
growth hormone pulse, or mean growth hormone 
pulse amplitude were unsuccessful. The growth of 
those patients judged as having abnormal growth 
hormone profiles was variable and not obviously 
different from the other patients (fig 3). 

Plasma IGF-1 concentrations fell at the lower 
end of the range for normal children (fig 4), but 
increased significantly with age (p<0-001). IGF-1 
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concentrations did not correlate with the sum of 
growth hormone pulse amplitudes (p>0-3) or with 
height velocity SDS (p>0-5). There was a strong 
negative correlation with height velocity (p<0-001). 


EFFECTS OF TREATMENT 
Despite producing a consistent and = substantial 
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Fil Specimen 24 hour growth hormone profiles from 
threeuntreated patients with Turner’s syndrome: (a) age 
7-4 years; 45, X; (b) age 11-2 years; 45,X/46,X, Xi(Xq); and 
(ci age 8-6 years; 45,X. 
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Fe2 Changes in sum of growth hormone pulse 
amplitudes with age in 34 patients with Turner's syndrome. 
Oven symbols indicate those patients with growth hormone 
profites of abnormal pattern. 
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Fig3 Comparison of height velocity SDS (for Turner’s 
syndrome) with sum of growth hormone pulse amplitudes in 
29 patients. Open symbols indicate those patients with 
abnormal profiles. 
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Fig4 Changes in plasma IGF-I concentrations with age in 
29 patients with Turner's syndrome. Lines indicate the range 
seen in normal children (2 SD). 


improvement in height velocity (table 2(a)), oxan- 
drolone was associated with a decrease in growth 
hormone pulse amplitude (fig 5) (p=0-05). Although 
there was no overall effect on pulse frequency, 
abnormal profiles seen in four patients became 
normal on treatment in three. Plasma IGF-1 concen- 
trations rose significantly. 

Ethinyl oestradiol also increased height velocity 
(table 2(b)). There was a more variable effect on 
growth hormone secretion and there was no overall 
significant change in pulse amplitude or frequency 
(fig 5). There was the suggestion of an association 
between the change in growth hormone amplitude 
and the change in height velocity SDS, but this 
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Fig5 Effects of oxandrolone and ethinyl oestradiol on the 
sum of growth hormone pulse amplitudes in 26 patients with 
Turner's syndrome. Bars indicate mean (SD). 
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failed to reach significance (p>0-05). One of two 
abnormal pretreatment profiles became normal 
on ethinyl oestradiol. IGF-1 concentrations were 
unchanged. 


Discussion 


Growth in the middle childhood years is larzely 
dependent on growth hormone and independert of 
sex steroids.” Analysis of 24 hour spontaneous 
growth hormone secretion in short prepubertal 
children has shown a gradual increase in grcwth 
hormone sum of pulse amplitudes over this age 
range and an asymptotic relation between the 


growth hormone sum of pulse amplitudes and 
height velocity SDS.’ 

In the only previous study of 24 hour growth 
hormone secretion in Turner’s syndrome, Ross et al 
found a decline in both frequency and pulse 
amplitude after the age of 9 years.” Ranke et al 
recently reported a similar decline in amplitude of 
the maximum nocturnal pulse.” Our study suggests 
a steady decline in pulse amplitude over the mid 
childhood age range but no trend in pulse frequency. 
Comparison with data on normal short prepubertal 
subjects”! shows similar concentrations of growth 
hormone sum of pulse amplitudes to 10 years of age 
with an increasing disparity as growth hormone 
secretion increases in normal children and decreases 
in Turner’s syndrome. 

The relevance of this decline 1s uncertain as the 
growth rates did not correlate with any measure 
of growth hormone secretion. In addition, those 
subjects with the lowest growth hormone secretion 
did not necessarily exhibit particularly poor growth. 
We have not attempted to use mean growth 
hormone concentrations; the data from growth 
hormone profiles do not approximate to a normal 
distribution and such an artificial smoothing of the 
data is unlikely to express the dynamics of a pulsatile 
system meaningfully. 

Six of 35 patients (17%) had loss of the normal 
three hourly periodicity.* This is by way of contrast 
with our wider experience in which such abnormali- 
ties are very few and are associated with particularly 
poor growth. 

IGF-1 concentrations were at the lower end of the 
normal range, but increased with age confirming 
previous studies,” '' 1° although Cuttler et al were 
unable to find an increase after 10 years of age.” 
This increase occurred despite absent gonadal 
steroids and declining growth hormone secretion. 
IGF-1 concentrations did not correlate with height 
velocity SDS. (The strong negative correlation with 


Table 2 Effects of treatment with oxandrolone or etainyl oestradiol 


Nə of Pretreatment Treatment p Value 
pctients 
(2) Oxandrolone 

Height velocity SDS 1E 0-0 (0-5) 25 (10) <0-005 
Growth hormone sum of pulse amplitudes (mU/) i= 89-3 (31-6) 73:3 (29-7) 0-05 
Growth hormone pulses per 24 hours ie 6-9 (2-4) 70 0-9 NS 
IGF-1 (U/ml) iL 0-53 (0-21) 0-84 (0-37) <0-05 

(b) Ethinyl oestradiol 
Height velocity SDS iL 0-1 (0-6) 18 (4:4) <0-01 
Growth hormone sum of pulse amplitudes (mU) 1L 70-2 (45-4) 91:5 (54-0) NS 
Growth hormone pulses per 24 hours 1I 6-8 (2-9) 67 (23) NS 
IGF-1 (U/ml) = 0-70 (0-31) 0-90 (0-21) NS 


Growth hormone secretion in Turner's syndrome 591 


height velocity reflects their opposite age related 
trencs.) The severe limitations of the measurements 
of cwculating concentrations of such a paracrine 
hormone as IGF-1 have to be born in mind.” In this 
context, however, the data probably do exclude a 
failure of IGF-1 generation by growth hormone. 
Although Rosenfeld et al showed normal IGF-] 
bindmg and action on fibroblast cultures,** actions 
on the growth plate are unknown. 

The decline in growth hormone secretion could be 
ascrided to absence of gonadal steroids. Oestrogens 
in pharmacological doses have been shown te 
increase the growth hormone response to pharmaco- 
logical stimuli in adults™ and children“ and the 
pubertal growth spurt in girls has been attributed to 
growth hormone secretion induced by oestrogens. 
though appropriate gonadotrophin secretion may 
also be necessary.” 

In our study ethinyl oestradiol failed to have a 
consistent effect on growth hormone secretion, 
though it should be stressed that oral ethiny! 
oestradiol does not provide physiological oestrogen 
replacement. We used somewhat less than the 
100 ag/kg dose that Ross et al found to induce the 
maximal short term growth response.” In our 
experience, such a dose commonly induces florid 
pubertal changes. which would not have been 
appropriate in the younger patients. A large dose of 
100 ag of ethinyl oestradiol per day did increase 
growth hormone secretion in adult patients with 
Turner’s syndrome.”* It is of note that in castrate 
baboons, oestrogen treatment only increased growth 
hormone secretion if used in excessive amounts. 
‘replacement’ doses having no effect.” 

Oxandrolone produced a consistent improvement 
in growth without increasing the amplitude of 
growth hormone secretion. This has also beer 
observed in boys with constitutional delay of growth 
and development.’ We noted a qualitative improve- 
ment in pulse pattern in three patients. Time series 
analysis from three other patients showed that 
oxandrolone induced subtle changes in pulse 
frequency not apparent in the PULSAR analysis.” 
Oxandrolone increased IGF-I as reported by 
others." 

In conclusion, although growth hormone secretion 
declined with age in Turner’s syndrome, the relation 
to growth is uncertain, and end organ resistance in 
the form of a skeletal dysplasia probably plays a 
major part in the growth failure.’ ° The experience 
that higher doses of growth hormone are required to 
achieve the same response as normal children 
supports this view and is against decreased bioactivity 
of endogenous growth hormone. Long term growth 
hormone treatment in pharmacological doses may 
nevertheless improve height prognosis. The onset of 


growth failure in early life implies that such treat- 
ment should be commenced well within the first 
decade. Our results suggest that tests of growth 
hormone secretion may not be helpful in selection of 
patients for such treatment. Oxandrolone and ethinyl 
oestradiol remain effective modes of treatment in 
Turner's syndrome, though their mechanisms of 
action in growth promotion remain uncertain. 


Dr Massarano is supported by Action Research for the Crippled 
Chid. 
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Thyroid dysfunction after radiotherapy and 
chemotherapy of brain tumours 


E A LIVESEY AND C G D BROOK 


Endocrine Unit, Middlesex Hospital, London 


SUMMARY We investigated thyroid function in 119 survivors of treatment for brain tumours not 
involving the hypothalamo-pituitary region. Cranial irradiation did not effect thyroid function 
but 11 of 47 children (23%) who had spinal irradiation had raised concentrations of thyroid 
stimulating hormone. Chemotherapy further increased the incidence of thyroid dysfunction: two 
of four patients who had cranial irradiation and chemotherapy and 20 of 29 patients (69%) who 
had spinal irradiation and chemotherapy had increased thyroid stimulating hormone concentra- 
tions. Only six patients with raised thyroid stimulating hormone concentrations had low serum 
thyroxine concentrations. Four children had secondary hypothyroidism. 

Thyroid function should be monitored in children who have received chemotherapy or 
radiotherapy. A rise in thyroid stimulating hormone concentrations is the most sensitive indicator 
of thyroid dysfunction. Children with raised thyroid stimulating hormone concentrations should 


be treated with thyroxine. 


Endocrine complications of radiotherapy and che- 
motherapy given to children with brain tumours 
separated from the hypothalamo-pituitary axis have 
been documented.' Growth hormone insufficiency 
is the commonest disorder,” followed by primary 
thyroid and gonadal dysfunction, and then secon- 
dary thyroid and gonadal dysfunction.’ * Irradiation 
is the major aetiological factor, but chemotherapy 
has been found to cause primary gonadal damage.*? 
There is only limited information from small studies 
about thyroid function and we report our observa- 
tions on the prevalence, aetiology, and management 
of thyroid dysfunction in a large series of survivors. 


Patients and methods 


The thyroid function of 119 children in clinical 
remission after treatment of a brain tumour not 
involving the hypothalamo-pituitary region was 
studied. The tumour diagnoses were medulloblas- 
toma (n=52), astrocytoma (n=29), ependymoma 
(n=15), pinealoblastoma (n=9), glioma (n=8), 
optic nerve glioma (n=5), and meningioma (n=1), 
Cranial irradiation in a median (range) estimated 
hypothalamic dose of 47 Gy (10-55) in 34 fractions 
(30-40) was given to all patients and 76 had also 
received spinal irradiation in a median spinal dose of 
31 Gy (30-33) in 25 fractions (20-30) combined in 29 
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cases with chemotherapy. Four children received 
cranial irradiation and chemotherapy. The cytotoxic 
agents were lomustine, vincristine, and metho- 
trexate alone or in varying combinations, usually 
following the schedules of the International Society 
of Paediatric Oncology.” The median total doses 
given were lomustine 550 mg/m? (320-1333), vincris- 
tine 36 mg/m? (5-51), and methotrexate 1-5 g/m? 
(0-1-4-5). The median age at the start of radio- 
therapy as 6-7 years (1-5-15) and median follow up 
after radiotherapy 8-5 years (1-27). 

Serum total thyroxine and thyroid stimulating 
hormone (by immunoradiometric assay) concen- 
trations were measured in all children at variable 
intervals after treatment (normal serum thyroid 
stimulating hormone concentration <4-8 mU/I, nor- 
mal total serum thyroxine 60-140 nmol/l). Thyroid 
stimulating hormone concentrations were also mea- 
sured by the Delfia method on the same samples in 
38 patients for comparison and confirmation (nor- 
mal thyroid stimulating hormone (Delfia) <3-8 
mU/l).” Thyroid stimulating hormone responses to 
intravenous thyrotrophin releasing hormone 200 ug 
were documented in children undergoing investi- 
gation of the hypothalamo-pituitary axis because of 
poor growth. Thyroid autoantibodies were measured. 

Primary thyroid dysfunction was defined as a 
raised basal serum concentration of thyroid stimu- 
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lating hormone supported, if available, by an 
exaggerated response to thyrotrophin releasing hor- 
mone. Secondary hypothyroidism was diagnosed 
from a low serum thyroxine with low serum thrroid 
stimulating hormone concentration. Statistical 
analyses were performed using the Mann-Wh-tney 
and y? tests. 


Results 


A total of 31 of 76 children (41%) treated with 
spinal irradiation had raised basal and peak serum 
thyroid stimulating hormone concentrations amd six 
of these had low serum thyroxine concentracions 
(figure). The median basal thyroid stimulating 
hormone concentration in the affected group was 
7-8 mU/ (5-0-39), the median peak thyroid simu- 
lating hormone concentration after thyrotrcphin 
releasing hormone was 37 mU/ (23-85), anc the 
median serum thyroxine concentration was 
76 nmol/l (10-118). Eleven of these children had 
received only radiotherapy; this was combined with 
chemotherapy in 20. As the table shows, there was a 
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Figure Serum thyroxine and thyroid stimulating hormone 
concentrations in 119 patients after treatment of brcin 
tumours. 


Table Treatmént details of patients and primary th-zroid 
dysfunction (n=119) l 


No of patients with thyroid 
dysfunction (total irradiated) 


Without With 
chemotherapy chemotherapy 
Cranial irradiation 
(n=43) 0 (39) 2 (4) 
Craniospinal irradiatio ; 
(n=76) 11 (47) 20 (29) 


significant relation between primary thyroid dys- 
function and spinal irradiation (p<0-01), which was 
expected, but the addition of chemotherapy to 
spinal irradiation resulted in a significantly increased 
incidence of thyroid dysfunction compared with that 
after spinal irradiation alone (p<0-001). 

The cytotoxic agents given to the affected group 
were lomustine plus vincristine in 19 children and 
vincristine alone in the other child. There were no 
s-pnificant differences in the doses or timing of 
cytotoxics, nor in age at treatment between affected 
and unaffected children. Raised and normal basal 
serum thyroid stimulating hormone concentrations 
were confirmed by the alternative Delfia method in 
the samples tested. No thyroid autoantibodies were 
detected in affected children. 

Two of the four children treated with chemother- 
apy without spinal irradiation had raised serum 
thyroid stimulating hormone and low serum 
thyroxine concentrations (thyroid stimulating hor- 
mone 5:8/8-7 mU/I, thyroxine 60/56 nmol/l). Both 
had received lomustine alone (figure), but not all 
children treated with lomustine were affected. No 
child had abnormal thyroid function .after cranial 
irradiation alone. 

Four children had secondary hypothyroidism with 
a median serum thyroxine of 50 nmol/l (37-55), 
median thyroid stimulating hormone <1 mU/I. 


Discussion 


This is the largest study of thyroid function after 
treatment of brain tumours separated from the 
hypothalamo-pituitary area. The prevalence of pri- 
mary thyroid dysfunction was 28% compared with 
3% for secondary dysfunction. This reflects the 
expected association between spinal irradiation and 
primary thyroid dysfunction in this dose range and 
fractionation.‘ > © !* Unexpectedly, we found a sig- 
mificantly higher prevalence of primary thyroid 
dysfunction after treatment with a combination of 
chemotherapy and spinal irradiation than after 
spinal irradiation alone. This effect of chemotherapy 
as not been reported previously in children. 
Although the numbers were small, two children 
treated with cranial irradiation and chemotherapy 
were affected, which suggested that the toxic effects 
of chemotherapy may have been independent of 
those of radiotherapy. 

Thyroid damage after treatment of brain tumours 
and lymphomas in childhood has previously been 
related to the local irradiation alone even though 
some of the affected children had also received 
chemotherapy. The numbers studied were too small 
to draw other conclusions.” 1} Bajorunas et al, 
for example, described raised serum thyroid stimu- 
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lating hormone concentrations in three of 12 chil- 
dren with head and neck tumours treated with 
chemotherapy and tumour irradiation, but only two 
of the three had received thyroid irradiation and the 
chemotherapy given to the third included carmus- 
tine and vincristine.'* A relation between chemo- 
therapy and subsequent primary thyroid dysfunction 
had been described earlier in 24 of 54 adults treated 
with chemotherapy alone for advanced Hodgkin's 
disease.'" The cytotoxics were mustine, vincristine/ 
vinblastine, procarbazine, and prednisolone in 
combination. In our study the combination of 
vincristine and lomustine with spinal irradiation 
obscured whether one or both cytotoxics was 
responsible for thyroid damage but there was some 
evidence for lomustine. 

Most affected children in this series were bioche- 
mically euthyroid, as others have reported,’ '* and 
an appreciable rise of serum thyroid stimulating 
hormone concentration was not often seen. If 
thyroid function had been monitored by measuring 
thyroxine concentrations alone, most of those 
affected would have been missed. The management 
of such children is unclear,' but patients with so 
called compensated thyroid dysfunction have been 
shown to have alterations in the cardiac systolic time 
interval that can be improved by thyroxine replace- 
ment.'° There is also some evidence that a persis- 
tently raised serum thyroid stimulating hormone 
concentration increases the risk of thyroid cancer 
after thyroid irradiation." '* It is not known whether 
correction of the thyroid stimulating hormone is 
protective. Our policy, and that of others,! > is to 
monitor serum thyroid stimulating hormone concen- 
trations annually after spinal irradiation or chemo- 
therapy and to treat with thyroxine those in whom 
the thyroid stimulating hormone is raised. 

The interval after treatment to the peak incidence 
of thyroid dysfunction is not known.' Ours was not a 
prospective study, but most abnormalities (24 of 33) 
were detected within four years of completing 
radiotherapy and three years of completing chemo- 
therapy. 

It has been suggested that post irradiation thyroid 
damage might be an autoimmune phenomenon. 
Tamura et al found an increased frequency of 
thyroid antibodies after neck irradiation in patients 
with lymphoma,” but we did not confirm this 
finding and the mechanism of the thyroid disturb- 
ance requires further study. 

This study indicates a requirement to assess 
thyroid function in children who have received 
chemotherapy. It reinforces the need for lifelong 
surveillance of the endocrine function of patients 
treated with chemotherapy or radiotherapy in child- 
hood. 


We are grateful to Drs AC Whitton and J Britton and Professor RP 
Ekins for their help and to Drs N Godlee. J Tobias, and the late 
-rofessor HJG Bloom for access to their patient records. T 
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Sleeping body temperatures in 3—4 month old infants 


M P WAILOO, S A PETERSEN,* H WHITTAKER, AND P GOODENOUGH 


Departments of Child Health and *Physiolog?, University of Leicester 


SUMMARY Rectal, skin, and ambient temperatures were continuously recorded overnight from 3—4 
month old normal infants in their home cots under conditions of room temperature and wrapping 
chosen freely by parents. It was found that rectal temperature was above 37°C when infants were 
put down, but fell rapidly to 36-4°C within one and a half hours, then stabilised for a few hours 
before rising steadily. This pattern was tied more closely to the time of putting down than time of 
day. The extent and rate of temperature fall did not correlate with any feature of the thermal 
environment. We also found that skin ter perature changed much less than rectal temperature 
over the night, and for the first two hours in the cot there was no relation between skin and rectal 
temperature. There is therefore a well organised, endogenous rhythm of temperature in 4 month 


old infants. 


At some time during the first year of life, intants 
develop rhythmical changes in certain body tanc- 
tions based on a 24 hour cycle,' whereby activities 
are at a peak during daytime wakefulness and 
decline during nightime with sleep.” Body tempera- 
ture, in line with other functions, tends to fall during 
the night and rise during the day to levels pre- 
determined endogenously.’ * It is possible, however, 
that other factors in a home environment-—for 
example, ambient temperature, quality of clothing, 
or infection—might influence body temperature to 
produce variation that might modify the normal 
circadian rhythm. Recently the findings of rzised 
core temperature at necropsy in children who died 
suddenly” have led to suggestions of fatal hyper- 
pyrexia during sleep,” although it is unlikely that 
postmortem findings accurately reflect the tempera- 
ture state of live babies. We studied the pattem of 
core temperature during sleep in babies at the age of 
peak incidence of sudden deaths with relation tc the 
home conditions that may significantly alter that 
pattern. 


Subjects and methods 


Information on a random sample of 98 normal, full 
term, singleton babies was collected at birth, and 
permission obtained from parents for the body 
temperature to be monitored for one night during 
sleep between the ages of 3—4 months. At this time 
each child was visited at home, weighed, skin fold 
thickness measured at the mid forearm region, and 
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information obtained on feeding pattern and the 
recent health of the baby. Three thermistor probes 
were securely attached to the baby: (a) at the centre 
of the forehead; (b) on the abdomen 3 cm to the left 
of the umbilicus; and (c) into the rectum 5 cm from 
the anal margin. A fourth probe was fixed at the cot 
side to measure room temperature. All probes were 
connected to a battery powered Grant Squirrel Data 
Logger that was set to make recordings to the 
nearest 0-1°C at one minute intervals throughout the 
night from 2200 to 0700. Each probe was secured 
with sticking plaster to ensure good contact during 
body movement or bowel actions. Before use the 
probes and data loggers were tested for accuracy, 
firstly by placing them in water at known tempera- 
tures, and secondly by observing them on babies of 
similar age admitted to the ward. 

The infants in the study were closely monitored 
during the night, both to check the security of the 
probes and to standardise readings against clinical 
thermometers at half hourly intervals. Parents were 
advised not to alter clothing, wrapping, and room 
heating practice, so that recording under normal 
conditions could be obtained. 

Note was made of the number of quality of each 
item of clothing and wrapping, so that the thermal 
conductivity (tog value) could be calculated.’ 

A diary of the night's events was kept by parents 
recording the time the infant was put to bed, 
waking, crying, etc, and recordings commenced an 
hour or so before bedtime. All measurements were 
taken during December—March so that the widest 
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variation in environmental and room temperatures 
would be obtained. 


SUBJECTS 

Of zhe 98 subjects recruited into the study 74 were 
eventually available for recording of body tempera- 
tures. Of the recordings made only those of at least 
eigt t hours duration showing no evidence of disturb- 
ance of the probes were selected for analysis; this 
gave 67 subjects with a full data set. The seven 
remaining subjects yielded only partial temperature 
records. 

The subjects ranged in age from 9-5 to 19-5 weeks 
(standardised to a 40 week gestation) at the time of 
recording with a mean (SEM) age of 14-81 (0-25) 
weeks. Only seven infants were outside the range of 
12 to 18 weeks. The mean (SEM) body weight at 
monitoring was 6265 (80)g (range 4520-8100 g) and 
the birth weight 3257 (50)g (range 2360—4340 g). 
They slept in cots in rooms whose minimum 
temperature ranged from 5-8°C to 22-4°C with a 
mean (SEM) of 13-95 (0-44)°C, and were clothed 
and wrapped to tog values ranging from 5-1 to 29-2 
with a mean (SEM) of 14-7 (0-89). The factors 
influencing wrapping and parental choice of room 
temperature are the subject of a separate report.* 


Res3lts 


RECTAL TEMPERATURE 

The data logger recorded temperature to the nearest 
Q-1°C at one minute intervals. Data were reduced to 
a 1€ minute average and plotted over the period of 
recording. All but three of the plots showed the 
same characteristics. The three oddities showed a 
rise of rectal temperature, occasionally up to 38-5°C, 
and were not included in the study, though as their 
number was so small their inclusion would not affect 
any conclusions reported here. 

In the remaining 64 recordings rectal temperature 
was generally above 37°C before the infant was put 
down, and then fell rapidly within an hour of placing 
in the cot to stabilise at a value around 0-8°C lower. 
There were occasional further falls of 0-1-0-2°C. 
After around five hours the rectal temperature rose 
steadily at a slower rate than its fall. Fig 1 shows 
examples of individual temperature records. 
Although the pattern is similar the timing varies by 
up to three hours either way, depending on the time 
of cutting down. 

Combining data across individuals at fixed times 
of mght would therefore tend to obscure the pattern 
of change, because the patterns are not precisely 
time locked. Accordingly the records were all time 
shif-ed to superimpose the one event that did appear 
phase locked to the pattern, namely putting down in 
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Fig i Examples of four continuous rectal temperature 
records from babies in their cots at night. Data are reduced 
to 15 minute averages from one minute samples. The arrows 
show bedtime. 


the cot, producing a curve whose time axis is 
expressed relative to bedtime. 

Fig 2 shows the normalised data. On the assump- 
tion of a normal distribution of temperature, 90% of 
infants would be expected to fall in the range shown 
by the shading. Data do not depart significantly 
from a normal distribution. The distribution ts not, 
however, wholly symmetrical, particularly during 
the period of stable rectal temperature two to five 
hours after putting the baby down (fig 3). Tempera- 
tures below 35-9°C were never recorded, yet 
temperatures above 37°C were not uncommon. 

Ambient temperature fell at the same time as 
rectal temperature with a similar, though shallower, 
time course, showing a total fall of 4-4°C. The extent 
of the fall in. rectal temperature in individuals did 
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Fig2 Normalised curve for rectal temperature changes 
over time after bedtime. A total of 90% of infants woula be 
expected to fall within the shaded area on the assumptioa of 
anormal distribution. 
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Fig3 Distribution of rectal temperatures across infantz 
three hours after placing in their cot. Data do not depar 
significantly from a normal distribution but are slightly 
skewed to higher temperatures. 


not, however, correlate either with the minimum 
ambient temperature (r=—0-2, n=64, p>0-05) nor 
the fall in ambient temperature (r=0-05, n=64, 
p>0-1). Likewise, there was no correlation between 
rate of fall of rectal temperature and amtient 
temperature early in the night (r=—0-06, n=64, 
p>0-1). 

The extent and rate of fall of rectal temperature 
also failed to correlate with the thermal insulation 
(tog value) of the infants’ clothing and wrapping, so 
there is no evidence that the changes in rectal 


temperature are driven by the fall in ambient 
temperature. 


SKIN TEMPERATURE 

The temperature recorded by a thermistor on the 
skin of the abdomen did not reflect the pattern of 
rectal temperature. Fig 4 shows rectal and skin 
temperatures normalised to bedtime. Skin tempera- 
ture was always lower than rectal, but varied much 
less over the night. The difference between skin and 
rectal temperature did, however, change appreci- 
ably. 

The relation between skin and rectal temperature 
was examined by computing correlations between 
the two, both over successive measurements in the 
same individual, and over different individuals at 
the same time relative to bedtime. Over the whole 
night, fluctuation in abdominal skin and rectal 
temperature correlated significantly (p<0-05) in 
only half of the children. There was a significant 
positive correlation in 19 (28%), and a significant 
negative correlation in 15 (22%). In the early part of 
the night rectal temperature was generaily falling 
while skin temperature rose or remained stable, 
while late in the night both rose together. Which 
dominated determined the sign of the correlation if 
it existed. Restriction of the analysis to the final six 
hours of the recordings yielded significant positive 
correlations in 32 (48%) of subjects. 

If data are correlated across individuals at constant 
time, then there is at most times a highly significant 
(usually p<0-001) positive correlation with a slope 
close to 1. During the half hour before and the hour 
after putting down, however, there is no significant 
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Fig4 Rectal and skin temperatures of infants over the 
night. Data are normalised to bedtime. 
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corr2lation. Skin temperature therefore only reli- 
ably predicts rectal temperature once the infant has 
settled in its cot, and furthermore during the first 
houz after putting down the difference between skin 
and rectal temperatures decreases at the same rate 
as rectal temperature declines. 


Discussion 


Although circadian rhythms of body temperature 
were described early in this century,’ there are few 
reperts of continuous body temperature recordings 
in irfants other than neonates,’~ and we can find no 
reccrdings made under home conditions. The data 
reported here describe rectal and skin temperatures 
durig sleep in a good size sample of 4 month old 
bab:es, and allow an adequate description of nor- 
malty for this group. 

Taere is a very consistent pattern across indi- 
viduals. All but three of the 74 subjects showed a fall 
in rectal temperature, which is phase locked to 
placing in their cot and presumably therefore falling 
asleep. The three oddities will be discussed in a 
seperate report. While the fall clearly occurs at 
night, it is not a circadian rhythm precisely locked to 
time of day as some infants were put down as early 
as ?930 and achieved a low rectal temperature by 
2039, whereas others were not put down until 0100, 
so their rectal temperature did not fall until 0230. It 
is for this reason that we have defined normality 
relative to the time of putting down, rather than 
time of night, although we are not denying the 
existence of circadian rhythmicity, as reported by 
previous authors.‘“ It would be of great interest to 
discover what happens to rectal temperature during 
a sleeping period in day time. 

Rectal temperature changes are only partly re- 
flecced by those of the skin. Up to two hours after 
puting to bed there is no relation between skin and 
rectal temperature either across or within indi- 
viduals. This almost certainly reflects the impact of 
the greatly increased insulation provided by wrap- 
pings tending to inhibit skin cooling. Indeed, in 
some cases skin temperature rises appreciably. 
Later in the night skin and rectal temperature tend 


to change together, and each may be used to predict 
the other. 

The phases of temperature change: rapid fail, 
stability, and slow rise are clearly part of a well 
orchestrated pattern, keeping temperature within 
narrowly defined limits irrespective of ambient 
temperature and insulation, suggesting that they are 
both internally driven and controlled. This should 
be taken into account when making clinical judg- 
ments based on spot temperature measurements 
taken during the night. Just before putting a baby 
down a temperature at the bottom end of the 
‘normal range’ (36-2°C -—37-2°C) is very unlikely, 
whereas two hours later a reading at the top end of 
the range is equally unlikely. 

This study has therefore allowed a full description 
of the normal pattern of temperatures in 4 month 
old babies. Such a pattern is not apparent at birth, 
sO we must now investigate when it develops and 
what factors influence its first appearance. 


This work was supported by the Foundation for the Study of Infant 
Deaths. 
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The thermal environment in which 3—4 month old 
infants sleep at home 


M P WAILOO, S A PETERSEN,* H WHITTAKER, AND P GOODENOUGH 
Departments of Child Health and *Physiologs, University of Leicester 


SUMMARY The thermal insulation of clothing and wrapping (tog value), room temperature, and 
body temperature was measured for 3-4 month old infants sleeping in their home cots under 
conditions chosen freely by parents during a cold winter. We found that ambient temperature 
averaged 18-4°C when infants were put down, but fell by an average of 4-4°C during the night. 
Minimum room temperature correlated wich outside temperature, but most rooms were heated 
to some degree; smaller babies were kept in warmer rooms. The tog value of clothing before 
putting the baby down averaged 5-1, supplemented by 9-6 tog units of wrapping in the cot—a 
188% increase for a 4-4°C drop in temperature. 

Total tog of clothing and wrapping correlated negatively with minimum room temperature; 
smaller born babies tended to be more heavily wrapped. Despite the large increase in insulation 


in the cot, most babies maintained normal body temperatures. 


Over the last couple of decades there has been a 
substantial increase in the variety of items for 
clothing and wrapping of babies, and a rise in the 
number of homes with central heating. There are 
few reports, however, of the thermal consequemces 
of the way in which parents now clothe and wrap 
their babies.’ 

Recent reports of raised core temperature in some 
sudden infant deaths,” and subsequent retrospective 
analysis of clothing and wrapping,’ have suggested 
that ‘over wrapping’ may be a contributory factor, 
but is not clear how ‘over wrapping’ can be defined 
as we have no precise information about either the 
range of normal parental behaviour or how it affects 
infant thermoregulation. 

In this study we report data on the rcom 
temperatures to which normal 4 month old infants 
were exposed at home during the night, the exent 
to which they were clothed and wrapped, and the 
factors that parents took into account in deciding the 
appropriate combination of room heating and co~er- 
ings for sleeping babies during a cold British winzer. 


Subjects and methods 


Information on a random sample of normal, full 
term, singleton babies was collected at birth, and 
permission obtained from parents fer the body 
temperature to be monitored for one night during 
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sleep between the ages of 3—4 months. At this time 
each child was visited at home, weighed, skin fold 
thickness measured, and information obtained on 
feeding pattern and the recent health of the baby. 
Three thermistor probes were securely attached to 
the baby: (a) at the centre of the forehead; (b) on 
the abdomen 3 cm to the left of the umbilicus; 
and (c) into the rectum 5 cm from the anal margin. 
A fourth probe was fixed at the cot side to measure 
room temperature. All probes were connected to a 
Grant Squirrel Data Logger that was set to make 
recordings at one minute intervals throughout the 
nizht from 2200 to 0700. 

Parents were advised not to alter clothing, wrap- 
ping, and room heating practice, so that recording of 
normal conditions could be obtained. 

The researchers noted the number and quality of 
each item of clothing and wrapping, and the thermal 
conductivity (tog value) calculated using the stan- 
dard set at the Shirley Institute, Manchester* and 
from data provided by Clulow (E Clulow, personal 
communication) (table), For each baby a total tog 
value for clothing and wrapping was obtained, which 
could be related to the changes in body tempera- 
ture. If wrappings were folded, allowance was made 
in the calculations. One tog unit is the thermal 
resistance of a fabric when the temperature differ- 
ence between its faces is 0-1°C for a flow of heat 
equivalent to one watt per square metre. 
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Table Standard tog values used to quantify the insulation 
on skeping babies. Data supplied by the Shirley Institute, 
Manchester {E Clulow, personal communication) 


Garment or wrapping Tog value 

Vest 0-2 

Babygro 1 

Winter dress or pyjamas 2 

Jumper, trousers 2 

Cardigan 2 

Napp” (disposable) 2 (less when very wet) 
Sleep:ng suit 4 

Baby Nest 4 

Sheet. 0-2 

Old blanket 1-5 

New blanket 2-0 

Quilt. Manufacturers’ figures: typically 9 


A diary of the night’s events was kept by the 
parents and recorded the time the baby was put to 
bed and any episodes of waking, crying, etc; the 
reco-dings commenced at bedtime. In all cases 
infarts remained in the same clothing and wrapping 
throughout the recording period, with the occasional 
excedtion of a nappy change. All measurements 
were taken during December—March so that the 
widest variations in environmental and room 
temperatures would be obtained. 

Ater monitoring, the computerised data on each 
baby was extracted to show a minute by minute 
record of all temperatures simultaneously, and 
scrutinised for inaccuracies or artefacts. Only un- 
blemished recordings were analysed. 


SUBJECTS 

A tctal of 98 subjects were recruited to the study, 
but <ull recordings were made on only 74, as some 
infants were ill or unavailable at the proposed time 
of recording. 
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Ambient temperature (°C) 
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The subjects ranged in age from 9-5 to 19-5 weeks 
(standardised to a 40 week gestation) at the time of 
recording with a mean (SEM) of 14-81 (0-25) weeks. 
Only seven infants were outside the range of 12 to 18 
weeks. The mean (SEM) body weight at monitoring 
was 6265 (80)g (range 4520-8100 g) and the birth 
weight 3257 (50)g (range 2360-4340 g). Mean 
(SEM) skin fold thickness at the time of recording 
was 10-58 (0-29) mm. Some infants suffered mild 
infections during the week before recording, but 
none were ill on the day, or became so within two 
days. 


Results 


ROOM TEMPERATURES 
Of the 74 homes studied, 41 (55%) had central 
heating, 26 (35%) local heating in the bedroom, and 
seven (10%) no heating in the bedroom. A total of 
19 (26%) kept the heating on all night and 45 (61%) 
part of the night, usually the late evening and early 
morning; the remainder provided no heat to the 
bedroom during the time of recording. 

When the babies were put down, the mean (SEM) 
ambient temperature was 18-43 (0-42)°C. Fig 1 
shows the changes over the following eight hours. 
Data were normalised to the time of putting down in 
order to maintain compatibility with measurements 
of rectal and skin temperature reported elsewhere.” 
Bedtime ranged from 1800 to 0100, with a median 
of 2115. In almost all cases, however, the rooms 
were heated until the baby was put down, and only 
then allowed to cool, so the normalisation proce- 
dure does accurately reflect the ambient tempera- 
ture to which babies are exposed in various states of 
sleep or wakefulness. 

By six hours after putting down, mean (SEM) 
ambient temperature had fallen to 14-0 (0-63)°C, 


4 9 6 7 8 9 


Time (hours) 
Fig 1 Mean (SEM) ambient temperature of the babies’ bedrooms over winter nights. 
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but this mean disguised a considerable increase in 
range. In some cases temperature fell to below 7°C, 
in others it stayed above 22°C. Fig 2 shows the 
distribution of ambient temperature just before and 
six hours after putting down. 

Minimum room temperature correlated positrvely 
with minimum outside temperature (r=(-31, 
p<0-01, n=74). The minimum outside tempergture 
ranged from —9 to +6°C, with a mean of —0-2°C. At 
any given outside temperature, ambient temperature 
could range over many degrees. Other facvors, 
including room heating, were significant. 

Minimum room temperature correlated nega- 
tively with the weight of the infant at monitcring 
(r=—0-31, p<0-01, n=74), but did aot correlate 
with age or skin fold thickness. Only 24 (32%) 
babies below median body weight were in rcoms 
where temperature fell below median minimum 
(y°=9-14, with 1 df, p<0-01). There was alo a 
significant negative correlation between minimum 
temperature and birth weight (r=—0-22, p<(-05, 
n=74). 

Smaller babies therefore slept in warmer roams. 


Bedtime 
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Fig2 Distribution of ambient temperature in the babies’ 
bedrooms just before they were put down and six hours 
later. 


CLOTHING AND WRAPPING 

The mean tog value of clothing worn before putting 
down was 5-1 with a range of 2:4 to 10-2. When 
placed in the cot, babies were wrapped, on average, 
with an additional 9-6 tog units (range 1-9 to 19-3). 
A 4-4°C drop in ambient temperature was therefore 
associated with a 188% increase in insulation, not 
taking into account the insulation afforded by a 
foam mattress. 

Tog value of clothing and wrapping taken together 
correlated negatively with the minimum ambient 
temperature (r=~—0-36, p<0-01, n=74) (fig 3), but 
did not correlate with room temperature at bedtime. 
Around 12% of parents seemed to apply much more 
wrapping than the others (see fig 3). There was a 
weak positive correlation between total tog value 
and body weight at monitoring (r=0-21, p<0-15, 
n=74), but a weak negative correlation between 
total tog value and birth weight (r=—0-16, p<0-1, 
n=74), While there was not a strong linear relation 
between body and birth weight and total tog value it 
was Clear that lower birthweight babies were more 
heavily insulated. Only 24 (32%) of the babies 
above median birth weight had wrapping with tog 
values above median. 

Tog value was, therefore, related to the minimum 
ambient temperature in the room, but this relation 
was modified to some degree by the birth weight of 
the baby. 


Discussion 


We have examined the conditions under which 
normal 4 month old infants sleep at home during a 
cold spell of a British winter. The data were 
collected as part of a larger study and appeared to 
parents as incidental to the main purpose of the 
investigation. Parents were also asked not to change 
their habits, and we have no evidence that they did, 
sO we must assume that we are seeing normal 
parental behaviour. 

In almost all cases, the infants’ rooms were heated 
during the evening, so that at bedtime room 
temperatures fell within a narrow range, despite a 
considerable range of outside temperatures. During 
the study minimum outside air temperature ranged 
from —9 to +6°C. 

In most cases room temperature then fell during 
the night; the extent of fall, though related to 
outside temperature, was not great. The fall 
appeared to be attenuated or prevented to a variable 
degree by room heating so that overall temperature 
fell, on average, by only 4-4°C. 

The minimum room temperature reached during 
the night correlated negatively with the body weight 
and birth weight of the babies, suggesting that 
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Fig3 Relation between the combined tog value of clothes and wrappings and minimum ambient temperature in the babies’ 


bedrooms. 


-- 


parents are more likely to provide night time heating 
for smaller babies. 

When infants are put down they are wrapped with 
considerable extra thermal insulation, which rises by 
188%. Parents are presumably guarding against 
potential falls in body temperature. While the rooms 
do cool, they do not do so immediately, most 
reaching their minima after many hours, and in any 
case the overall fall in temperature is not great. 
Even allowing for an assumed drop of 30-40% or so 
in metabolic rate during sleep it is difficult to see the 
need for such a dramatic increase in insulation. 
Either infants are under insulated before putting 
down, or over insulated after, particularly during 
the first few hours of the night. Indeed Ciulow 
(E Clulow, personal communication) has calculated, 
using the formula of Barton and Edholm,® that the 
appropriate tog value for the insulation of a sleeping 
baby at 16°C should be 8-8. The same formula yields 
a prediction of 10:5 tog for 14°C. As we report 
elsewhere,” however, most infants do appear capable 
of thermoregulation, and show a precisely controlled 
sequence of body temperature changes during the 
night. 

The parental decision about clothing and wrap- 
ping ts not a random one. Total thermal insulation is 


related to the minimum ambient temperature in the 
room, except for a small proportion of parents 
(12%) who wrapped much more heavily than 
others. Only one baby in the sample was much more 
lightly insulated than usual. Birth weight, though 
nct age or current body weight, of the infants also 
appeared to exert a small influence on the extent of 
wrapping, in that at any given temperature smaller 
bern babies appeared to be more heavily insulated. 

Parents seem, therefore, to be working to a rough 
‘formula’ relating insulation to perceived risk of 
hypothermia, taking into account how much the 
room temperature is expected to fall, and the 
vulnerability of the infant to that fall. 

Two questions are immediately apparent. First, 
hew is this formula established and second is it 
‘right’ in the sense that it places infants in a thermal 
environment offering the least challenge to thermo- 
regulation? 

Parents receive advice on wrapping babies from a 
number of sources, other parents and health care 
workers being most obvious. We have no evidence 
that this advice is based upon objective estimates of 
what is best for babies, and in any case it is given 
mainly at the time of birth, and may set parental 
habits that become less appropriate as babies get 
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older. There are recommendations about mom 
temperature for babies, but these do not appeer to 
be tied to similar recommendations about the 
thermal insulation that should be used. 

It is clear that most babies can thermoregulaze in 
their cots, though they may have to work quite ^ard 
to keep the temperature down. Many seem to sweat, 
and as we report elsewhere, skin temperature is 
relatively high, suggesting some peripheral vaso- 
dilatation.” This is particularly obvious from the 
head temperatures, which suggest that some 85% of 
the heat loss from the baby is via the head. This will 
be examined in detail in another report. It is just 
possible that some vulnerable babies may not rise as 
effectively to the thermal challenge as others, and 
indeed in three babies who we studied, and who 
were well, body temperature rose after a whik in 
the cot, and eventually reached levels well above the 
top end of the normal range. 

It is clear that more work is needed to establish 
how parents decide the thermal environmen: of 
their babies, and that there is a need for some 


relatively objective statement about which combin- 
ation of wrapping and room temperature is most 
appropriate. 


This work was supported by the Foundation for the Study of Infant 
Deaths. 
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Skin colour and bilirubin in neonates 


A KNUDSEN AND R BRODERSEN 


Department of Obstetrics and Gynaecology, County Hospital, Hjørring and Institute of Medical 
Biochemistry, University of Aarhus, Denmark 


SUMMARY The correlation between the yellow colour of the skin and serum bilirubin 
concentration, reserve albumin concentration, and pH was investigated in 76 icteric neonates. 
Significant linear correlation existed between yellow colour of the skin and serum bilirubin 
concentration, reciprocal of the reserve albumin concentration, and the squared hydrogen ion 
concentration. Furthermore, the basic yellowness of the skin at birth correlated linearily with the 
yellow colour of the skin measured when the child became jaundiced. 

The results support the proposed hypothesis that bilirubin is transferred from plasma to skin 
through two different mechanisms: (a) leakage of bilirubin-albumin complexes into extravascular 
spaces and (b) precipitation of bilirubin acid in phospholipid membranes. The latter mechanism 
suggests that measurement of the yellow colour of the skin may be a better predictor of brain 
damage than the serum bilirubin concentration and thus be of clinical utility. Measurement of the 
yellow colour of the skin as a method of obtaining serum bilirubin concentration is unreliable. 


Measurement of the yellow colour of the skin, so 
called transcutaneous bilirubinometry, has been 
introduced as an alternative to determination of 
bilirubin in serum of neonates.! 7 Several authors 
have found a good correlation between the instru- 
ment reading and the serum bilirubin concentra- 
tion.'* Even though a non-invasive method offers 
several advantages over an invasive procedure 
widespread use of the bilirubinometer has not been 


seen.” It may be noted in this connection that the - 


reliability of serum bilirubin concentration as a risk 
indicator of bilirubin encephalopathy is questioned 
from different quarters.°’ Also, other factors 
than serum bilirubin concentration influence the 
readings. 

The present investigation was undertaken in order 
to elucidate the meaning of measurements of the 
yellow colour of the skin, after consideration of 
possible bilirubin transfer mechanisms between 
blood plasma and skin tissue. The clinical utility of 
the method will be discussed in the light of the 
results obtained. 

We hypothesise that bilirubin may be transferred 
to the skin through two different mechanisms: (a) by 
leakage of bilirubin-albumin from plasma into extra- 
vascular spaces and (b) by precipitation of bilirubin 
acid in phospholipid membranes. 

The first of these two possibilities is an obvious 
one. A considerable amount of serum albumin is 
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found outside the blood stream, the extravascular 
albumin pool constituting about 60% of the total in 
adults. As bilirubin is bound with high affinity to 
albumin and as the intravascular and extravascular 
pools of the protein exchange, albeit slowly,” it can 
be presumed that the extravascular albumin be- 
comes loaded with bilirubin. The skin contains 
considerable amounts of albumin. It is conceivable, 
therefore, that in the case of hyperbilirubinemia the 
skin will assume a yellow colour due to its content of © 
bilirubin-albumin. 

The second mechanism hypothesised above, pre- 
cipitation of bilirubin acid, is likely. to be active in 
icteric infants. It has been found that blood plasma 
in such cases is supersaturated with bilirubin acid,’° 
and experiments in vitro have shown that the 
pigment promptly precipitates in phospholipid 
membranes when these are in contact with a 
supersaturated bilirubin solution.4 

Other mechanisms appear unlikely at our present 
state of knowledge. The possibility that bilirubin 
should bind to collagen or elastin has been investi- 
gated and gave negative results (R Brodersen, 
unpublished observations). Likewise, dissolution of 
bilirubin in fat of adipose tissue has not been shown 
and seems remote after experiments in vitro as well. 
as in vivo.” } 

If bilirubin in the skin tissue is present as 
bilirubin-albumin, then the yellow colour of the skin 
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will be correlated to the plasma bilirubin conceatra- -> 


tion. If deposition of bilirubin acid is involved we 
further expect a negative correlation to the corcen- 
tration of reserve albumin for binding of bilirubin 
and a negative correlation to plasma pH. It is the 
aim of the present paper to investigate whether such 
correlations exist and to discuss the possible beéring 
of these on bilirubin transfer mechanisms to the skin 
as well as to other tissues. 


Theory 


If the plasma concentration of -bilirubin-album_n is 
B, and the first order rate constant for transfer of 
this complex to extravascular spaces in the sk.n is 
k,, then the rate of transfer of bilirubin-albumsn is 
Bk +. The rate of the reverse process, transfer of 
bilirubin-albumin from skin to plasma is then E’k,, 
the bilirubin-albumin concentration in the extra- 
vascular spaces multiplied by the rate constant for 
the reverse transport. Deposition of bilirubin acid 
occurs through the process: 


AB? +2H* @ BH,+A (1) 


The bilirubin-albumin complex, in which bilirabin 
is present as the dianion, combines with two 
hydrogen ions in the plasma and deposits a molecule 
of solid bilirubin acid in the capillary wall; one 
molecule of albumin without bilirubin 1s released 
and remains in the blood stream. The rate of 
bilirubin transfer through this process may be 
proportional to the concentration of bilircbin- 
albumin, B, and to the squared hydrogen concemtra- 
ticn and can thus be expressed as B107~*PME,,, 
when the rate constant is ka, and as the hydrogen 

ion concentration is 107P#, 

The reverse process, dissolution of bilirubin acid 
by reaction with albumin, takes place with release of 
two hydrogen ions and formation of one molecu.e of 
the bilirubin-albumin complex in the plasma. The 
rate of this process is presumably aB’’ka_, pro- 
portional to the reserve albumin concentratior for 
binding of bilirubin, a. The amount of bilirubin acid 
per volume of skin tissue is B’’. (We have d sre- 
garded the fact that albumin can bind more than. one 
bilirubin dianion per molecule of the prosein. 
Consideration of multiple bilirubin binding results in 
a more complicated deduction but the same “inal 
expression for the transfer rate, when a is usec for 
the reserve albumin concentration, as previcusly 
defined.’*) 

The net rate of bilirubin deposition in the skn is 
further influenced by elimination of bilirubin efter 
photoisomerisation and possibly also by oxidation 
with bilirubin oxidase. Let us denote the rates of 


these two processes by vg and vo, respectively. The 
rate of bilirubin deposition in the skin is then: 


V=Bk,,.—B’k,_+B107?°4k, , -aB"'k,_—vi—Vox (2) 


The intensity of the yellow colour of the skin at a 
given point of time, tı, is considered to consist of a 
constant basic colour intensity, Y9, which was pre- 
sent at the time of birth, tọ, and a contribution 
accumulated over the time. The total colour inten- 
sity is then: 


Vdt (3) 


Equation (3) cannot be solved numerically in 
general terms, but an understanding of the dynamics 
involved may be obtained as follows. If jaundice is 
in an early phase of building up, we may consider B 
and pH approximately constant with time and B’, 
B”, vy and Vox as zero, and obtain: 


Y=YotB ( kp4+107ka,) (t-te) (9 


In an early phase of jaundice we may thus expect 
to see the colour intensity of the skin increase 
linearly with time. If our hypothesised mechanisms 
of bilirubin transfer are correct we should observe 
that the colour intensity of the skin is positively 
correlated to the plasma bilirubin concentration, B, 
and negatively correlated to plasma pH. | 

Later on, as bilirubin accumulates in the tissue, 
the rates of reverse transport of bilirubin-albumin 
and of bilirubin acid dissolution increase. Also the 
rates of photoelimination and of bilirubin oxidation 
may become significant. A maximum level of 
jaundice may be reached, in healthy infants usually 
around the fourth day of life. The maximal colour 
intensity will depend upon the initial rate of colour 
increase and further be inversely related to the rate 
of bilirubin acid dissolution. If our hypothesis is 
correct, the maximal level of jaundice should 
therefore be positively correlated to the plasma 
bilirubin concentration and negatively to the plasma 
pH. A high reserve albumin concentration, a, will at 
this stage cause an increase of bilirubin acid dissolu- 
tion and thus tend to decrease the maximal level. 

An equilibrium may be established if the veloci- 
ties of photoelimination and of enzymatic oxidation 
remain insignificant. In this case both the transport 
of bilirubin-albumin and the deposition of bilirubin 
acid will be in equilibrium, with equal rates of 
transport in and out of the tissue, We then have: 


Bk,,=B’k,- and B10~?P"k,,=aB’’k,_ (5) 


The skin colour consists of the basic colour, the 


bilirubin-albumin, and the bilirubin acid present in 
the tissue: 


Y=Yp+B'+B” (6) 


B’ and B” are isolated from equation (5) and 
entered into equation (6). 


Kos 10- err Kase 
Y=Y,+B (a (7) 


If our hypothesis is correct we expect, in a state of 
equilibrium between plasma and skin, to observe 
that the colour intensity of the skin is linearily 
related to the plasma bilirubin concentration, B, and 
further linearily related to the squared hydrogen ion 
concentration, 1072?" and finally to the reciprocal 
of the reserve albumin concentration, 1/a. 

In summary, the intensity of the yellow colour af 
the skin should be positively correlated to thre= 
indices: the plasma bilirubin concentration, tha 
squared hydrogen ion concentration, and the recip- 


-rocal of the reserve albumin concentration. Thts 


should form a suitable basis for testing the hypc- 
thesis. It is obvious, however, that strict correlations 
to these indices cannot be expected. As seen from 
equations (4) and (7), the yellow colour varies with 
several factors, to different degrees under different 
circumstances. Weak correlations, if significant, 
must be accepted as positive findings. 


Subjects and methods 


The study population consisted of 76 healthy new- 
born babies admitted to the newborn nursery cf 
Hjørring hospital. All infants were of more then 36 
weeks’ gestation. None of the infants suffered from 
haemolytic anaemia or had mothers who suffered 
from diabetes. No infants had been exposed to 
phototherapy or exchange transfusion before 
measurement. All measurements were obtained 
during the first five days after birth. 

The readings of the yellow colour of the skin were 
taken with the Air Shields Jaundice Meter (Minolta 
Camera Co). The Air Shields Jaundice Meter is a 
hand held instrument that employs fibre optic 
techniques to illuminate the skin and subcutaneous 
tissue and then spectrophotometrically analyses the 
intensity of the yellow colour. The meter was used 
and tested daily as recommended by the 


‘manufacturer. 1$ 


All infants within the study period who had visible 
jaundice were included after informed consent. A 
single set of data was obtained from each infant at 
the time when the child was initially observed to te 
icteric. At the time of blood sampling for serum 
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bilirubin concentration determination two meter 
readings were obtained from the forehead, which 
was the site chosen because of convenience and 
accessibility. Furthermore, the cephalocaudal pro- 
gression of neonatal jaundice with higher bilirubin 
values could lead to some reservations being held on 
the reliability of the more distal sites for meter 
readings.” The average value’ of the two readings 
was obtained. The meter readings were performed 
by members of the nursing staff. 

During a part of the study jaundice meter 
readings were obtained in all infants immediately 
after birth. 

Blood samples were obtained by heel prick. The 
total bilirubin concentration was determined in 
capillary blood serum by a standard diazo method.”® 
As all neonates in the study were mature, between 2 
and 5 days old, icteric, but otherwise clinically well 
without diseases in the biliary system or infection, 
the amount of conjugated bilirubin in the blood was 
probably around 1% of the total serum bilirubin 
concentration. !? Therefore, inthe theoretical section, - 
the concentration of conjugated bilirubin in serum 
was regarded as zero and the concentration of 
unconjugated bilirubin in serum was considered 
equal to the total serum bilirubin concentration. The 
reserve albumin concentration was measured using 
the “C-MADDS_ (monoacetyldiamino-dipheny]- 
sulphone) method."* pH was determined by an ABL3 
pH/blood-gas analyser (Radiometer). 


Results and conclusions 


The meter readings ranged from 10 to 23 with mean 
(SD) value of 16 (2:6). The mean serum bilirubin 
concentration for all infants was 185 (47) pmol/l 
(range 68-282 pmol/l). The mean reserve albumin 
concentration was 129 (32) wmol/l (range 71-212 
umol/l). Plasma pH ranged from 7-30 to 7-48. The 
mean value was 7-40 (0-04). 

Results of linear correlation analysis by the 
method of least squares are presented in the table. 
The correlation between serum bilirubin concentra- 
tion and the yellow colour of the skin is pictured in 
the figure. : 

The yellow colour of the skin of icteric infants is 
thus correlated to the serum bilirubin concentration 
and inversely to the reserve albumin and pH, and 
further to the basic colour intensity measured at 
birth. 

During the icterometer reading the skin is com- 
pressed so that blood is removed from the capillar- 
ies. The yellow colour is due to bilirubin located 
extravascularly in the skin, and to some extent to the 
basic colour of the tissue. The correlation of the 
colour intensity with serum bilirubin concentration 
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Table Results of linear correlation analysis 


Correlation Coefficient of p Valce 
correlation 

Y»B 0-83 <0-0081 
Yp ia 0-43 <0-00° 
Y p 10H 0-33 <0-02 
Yr Yo 0-35 <0-05 
Bra 0-02 NS 

B r pH —0-12 NS 


Y is the yellow colour of the skin as measured by the jauadice 
meter, B the total serum bilirubin concentration, a the reserve 
albumin concentration, and Yy the basic yellowness of the skin at 
birth. i 
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Figure Correlation between the jaundice meter readings 
and the serum bilirubin concentration in 76 newborn 
infants. Regression line: Y=7-75+0-046X. 


can be explained by the presence of bilirubin- 
albumin in extravascular spaces. 

The inverse correlations to the reserve albumin 
concentration and pH can be understocd as a result 
of bilirubin acid precipitation, as developed in the 
theoretical section. As the serum bilirubin concen- 
tration is not significantly related to reserve albumin 
or the plasma pH, the effect of a low reserve 
albumin or a low pH cannot be explained as an 
indirect one, exerted through an effect of these 
indices on serum bilirubin concentration. It ts likely, 
therefore, that a direct causal relationship exists 
between the yellow colour and a low reserve 
albumin and low pH and that bilirubin in the skin is 
in part present as precipitated bilirubin acid. 


Discussion 


Measuring the yellow colour of the skin is nct a 
suitable method for obtaining the plasma bilirubin 
concentration as the yellow colour depends upon 
other factors-—-the reserve albumin concentratiodn, 
plasma pH, and the basic skin colour—in addition to 
the plasma bilirubin. According to the figure errors 
may amount to as much as 93 pmol/l. 


Furthermore, the plasma bilirubin concentration 
is not a suitable predictor of bilirubin encephalo- 
pathy.® 7 2° 2! Deposition of bilirubin in the newborn 
brain depends upon other factors than serum 
bilirubin concentration—for example, the presence 
of bilirubin displacing drugs,” acidosis,” “ etc. It 
seems necessary, therefore, to discuss the utility of 
skin colour measurements in the management of 
icteric infants. 

As shown above, it is likely that bilirubin ts 
transferred to the icteric skin of neonates by two 
mechanisms; leakage of bilirubin-albumin into extra- 
vascular spaces and precipitation of bilirubin acid. 
The first of these mechanisms is probably not active 
in the brain because the central nervous system has 
no extravascular albumin space.” We cannot, there- 
fore, expect that kernicterus should parallel jaun- 
dice of the skin. In the absence of acidosis the skin 
may become icteric without involvement of the 
brain, as seen in adults in cases of haemolytic 
icterus, etc. On the other hand if kernicterus 
develops in an infant due to high serum bilirubin, 
low reserve albumin, and acidosis, bilirubin acid will 
also be deposited in the skin. In consequence, it 
seems possible that the yellow colour of the skin is 
correlated with that of the brain, to the extent that 
bilirubin deposition in the skin has occurred by 
precipitation of bilirubin acid. If so, the intensity of 
the yellow colour of the skin may be a somewhat 
better predictor of brain damage than the serum 
bilirubin concentration and measurement of the 
colour of the skin may theoretically be of clinical 
utility. 

We wish to thank Birgitte Bannebjerg Frederiksen for technical 
work, the nursing and laboratory staff for help in jaundice meter 
readings and serum bilirubin concentrations measurements, and 
Frede Nielsen for the drawing. This study was supported by 


Nordjyllands Amtskommunes Forskningsfond Grant No 2-16-30, 
and by Niels Jensens Forskningsfond Grant No 5-9-1986. 
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Short reports 


Low dose prednisolone in nephrotic syndrome 


I A CHOONARA, D HENEY, AND S R MEADOW 


Department of Paediatrics and Child Health, St James’s University Hospital, Leeds 


SUMMARY Sixteen patients with steroid responsive 
nephrotic syndrome were treated on 29 seperate 
occasions with a low dose of prednisolone (30 
mg/m?/day). All went into remission within 14 cays. 
The duration of remission in the six patients who 
had had previous relapses treated with a higher Jose 
of prednisolone was similar. 


Prednisolone was used for children with nephcotic 
syndrome in 1956, when Arneil described four 
children (age 2-8 years) all of whom responded to 
prednisolone 60 mg daily.! Subsequently a dosage of 
60 mg/m’/day has been accepted as standard 
treatment.* There have been several studies that 
have looked at the effect of duration of prednisalone 
in relation to long term outcome.’ 4 The dose of 
prednisolone required to achieve remission has not 
been studied. The aim of this study was to see 
whether remission could be induced with half the 
standard dose of prednisolone. 


Patients and methods 


New patients with nephrotic syndrome (proteiruria 
>40 mg/hour/m?, hypoalbuminaemia <25 g/l, and 
oedema) who had not previously received corzico- 
steroids from their general practitioner or the refer- 
ring hospital were entered into the study. Patients 
with nephrotic syndrome who were attending the 
Regional Paediatric Nephrology Clinic on a regular 
basis who had a definite relapse, indicated by a 
heavy proteinuria (Albustix ++++) for seven 
consecutive days or oedema in the presence of heavy 
proteinuria, were entered into the study. Patients 
were given a single daily dose of prednisolone (30 
mg/m*) each morning. If, after 14 days, there was no 
remission then the daily dosage was increased tc the 
standard 60 mg/m’. Remission was defined as three 
consecutive days without abnormal proteinuria (<4 
mg/hour/m? (Albustix 0 or trace)). Once remission 
was induced, the dose of prednisolone was gradually 


decreased over the next four to six weeks, so that 
patients were back on maintenance prednisolone 
(frequent relapsers) or off treatment altogether 
(aew patients). 

Eight new patients (age 2-11 years) and nine 
relapsed nephrotics (age 2-16 years) entered the 
study. The latter had been diagnosed one to 15 years 
previously. Seven had received at least one course of 
cyclophosphamide. 


Results 


Gne child had steroid resistant nephrotic syndrome 
aid failed to respond to either 30 mg/m7/day or 
6) mg/m*/day. The other 16 children all went into 
remission within 14 days. The median number of 
days for the induction of remission was seven days 
(eight for new patients, six for relapsed nephrotics). 
The 16 patients were treated on 29 separate occasions 
with low dose prednisolone and consistently went 
into remission within 14 days. The duration of the 
remission was shorter for the new patients (1-5- 
8 months, median 3) than for the relapsed patients 
(2-17 months, median 6). Three new patients had 
their first relapse within two weeks of stopping 
steroids., 

The records of those nine patients who had 
previously been treated with steroids were reviewed 
ir. order to determine the duration of remission and 
the dose of prednisolone used. Two children had 
b2en treated previously with 30 mg/m?/day predni- 
solone. One patient has been in remission for seven 
months but as she received cyclophosphamide shortly 
ater going into remission with the low dose of 
pzednisolone her data have not been included. The 
ozher six children all received up to 65 mg/m*/day. 
The 10 remissions after 30 mg/m?/day prednisolone 
(prospective) and 16 remissions (retrospective) after 
35-65 mg/m*/day prednisolone are shown in the 
fizure. Both the mean and the median duration of 
remission were similar in the low dose (prospective) 
and standard dose (retrospective) treatments (mean, 
6-9 and 7-6 months respectively; median 7-5 and 5-5 
ronths respectively). 
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Figure Duration of remission in six patients after 30 
mginm?lday prednisolone (prospective) (O) and 35-65 mgl 
m°iday prednisolone (retrospective) (@). The mean (——) 
and median (— — —) values are shown. 


Discussion 


Steroid toxicity is common in children with nephro- 
tic syndrome and is related to both the dose and 
duration of treatment.? Two recent studies have 
suggested that a longer course of treatment has a 
favourable effect on the remission period.* * The 
dose of prednisolone, however, has not been investi- 
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gated and the standard dose of 60 mg/m7/day has 
been used in most major studies.?* Prednisolone is 
often administered in divided doses each day and 
thus the equivalent single daily dose is greater than 
60 mg due to its dose dependent kinetics.° These 
results, albeit in a small number of patients, suggest 
that in most children with nephrotic syndrome, 
remission can be induced with a low dose of 
prednisolone (30 mg/m?/day). 

It is not possible to compare directly the prospec- 
tive data after the low dose prednisolone with the 
retrospective data obtained from the case notes, as 
the disease process varies with time. This is clearly 
shown in the varying duration of remission for the 
retrospective data. The similarity between the pros- 
pective and retrospective data, however, suggests 
future studies should look at the dose of prednisolone 
as well as the duration of treatment, both in newly 
diagnosed nephrotics and also in cases of relapse. 


We thank Miss Tracy Watson for typing the manuscript. 
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Does dexamethasone suppress the ACTH response in preterm 


babies? 


J M RENNIE,* B BAKER,t AND A LUCAS 


Department of *Paediatrics and {Dunn Nutrtional Laboratory, University of Cambridge and Medical 


Research Council 


SUMMARY Tests of adrenal stimulation with 
acrenocorticotrophic hormone (ACTH) were 
performed before and after commencing cexa- 
methasone treatment in 12 infants. All except one of 
the tests performed showed the expected twofold 
rise in serum cortisol, suggesting that in this group of 
premature babies dexamethasone did not suppress 
the adrenal response. 


Dexamethasone treatment has been shown to be 
effective in reducing the respiratory support re- 
quired by infants who are still ventilator dependent 
at 3 weeks postnatal age.’ The dose recommended 
as a result of such studies is high, treatment uswally 
commencing with 0-5 mg/kg/day. Preterm babiez are 


often subject to intercurrent stress from surgery or. 


infection and in view of the increasing use of 
dexamethasone treatment for bronchopulmonary 
dysplasia it seemed important to document whether 
such treatment resulted in adrenal suppressior. A 
short ACTH test has been shown to be reliabie in 
predicting the stress response to surgery in adult 
patients. The preterm infant is normally capab-e of 
‘responding to: ACTH at a dose of 36 ug/kg with a 
two to threefold rise in serum cortisol concentration 
at one hour,’ and so this method was chosea to 
evaluate adrenal response in a group of dexametha- 
sone treated babies. 


Subjects and methods 


A zroup of 12 preterm infants who had been treated 
in the Cambridge neonatal intensive care unit during 
1986-7 were studied. They had a mean gestational 
age of 26 weeks (range 23-29 weeks) and mean Hirth 
weight of 968 g (range 616-1735 g). The ventilacory 
support required before the administration of dexa- 
methasone was positive pressure ventilation ir 10 
and an inspired oxygen of >30% in two. Mean 
postnatal age at the start of treatment was 22 days 
(range from 9-45 days). Courses lasted a mean cf 13 
davs (range 3-28 days) with a dose regime similar to 
that used by Avery et al: commencing with 0-5 
mg/kg/day given intravenously in two divided doses 


for three days, then with a 10% dose reduction 72 
hourly until the end of the course.’ Ventilatory 
sapport was reduced after treatment in seven 
babies. There were four positive blood cultures after 
commencement of treatment, and one gastrointes- 
tinal perforation. Seven of the infants did not 
survive in the long term, one remaining ventilated in 
8)% oxygen at the age of 7 months, and one has 
cerebral palsy at 18 months. Only three of the babies 
had a normal outcome. 

ACTH (Synacthen) was given in a dose of 36 
y2/kg intramuscularly and venous or arterial blood 
samples drawn for cortisol estimation before and 
one one hour after the dose.* Tests were performed 
a. midnight before, during, and after treatment. 
Two of the babies had samples collected shortly 
b2fore the end of a course, and 10 had samples 
collected between five and 28 days after treatment 
had ceased. Serum cortisol was determined on 
duplicate 25 wl samples by radioimmunoassay 
(Gjamma-BCT cortisol kit, RIA (UK) Ltd). Cross 
sensitivity of antibody was: prednisolone 28%, 
corticosterone 8%, prednisone 2:1%, and dexa- 
methasone <Q-05%. For comparison of groups of 
cortisol values the Mann-Whitney rank sum test was 
used. The study was approved by the local ethical 
committee. 


Results 


Both before and after treatment all except one of 
tke ACTH tests showed the expected twofold rise in 
cortisol concentration (figure). Median and inter- 
quartile range of cortisol before treatment was 98 
nmol/] (83-131) rising to 544 nmol/l (77-229) and 
after treatment 105 nmol/l (76-229) rising to 603 
nmol/l (496-717). There was thus no evidence of 
blunting and there was a significant rise in both 
groups (p=0-01, Mann-Whitney). No relation was 
observed between either serum cortisol concentra- 
tion or the degree of the response with postnatal age 
or duration of dexamethasone treatment. 


Discussion 


In this group of premature babies dexamethasone 
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Figure Serum cortisol concentration before and after 
ACTH in babies treated with dexamethasone and before 
and after steroid treatment. 


treatment did not suppress or blunt the cortisol 
response to ACTH up to 28 days after cessation of 
treatment. Even in the subgroup of five infants 
tested between two days before and seven days after 
the 2nd of treatment no suppression was seen. This 
was a surprising finding as we used the relatively 
hig: dose of dexamethasone recommended for 
bromchopulmonary dysplasia. Furthermore it was 
inte-esting that basal cortisol concentrations were 
the same before and after treatment, although these 
date do not preclude a fall in plasma cortisol during 
treatment. 

The daily dose of dexamethasone used here and in 
similar studies would be equivalent to a predniso- 
lone dose of 3 mg/kg/day.! Adult patients treated 
with 25 mg twice daily (less than 1 mg/kg) exhibited 
a blunted cortisol response.* The cortisol response 
in infants has been shown to be preserved after 
maternal betamethasone treatment,’ although the 
cord blood cortisol concentration was suppressed. 
Furchermore, in the study of Thomas ef al five ill 
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infants still mounted an adequate response to 
ACTH despite absent basal cortisol concentrations.” 
One possible explanation for these and our own 
findings might be that the ACTH stimulus was 
relatively larger than that normally applied in 
adults. The dose of ACTH required to produce a 
certisol response similar to that of hypoglycaemia in 
adults is only 0-2 pg/kg intravenously, suggesting 
that the usual dose of 250 pg (5 ug/kg) for an adult 
ACTH test is far in excess of that needed to raise a 
response. Probably in all the ACTH regimes com- 
monly used in adults and children the dose of ACTH 
is larger than the amount required to stimulate the 
adrenal, so that the lack of dexamethasone sup- 
pression observed in this study is unlikely to relate 
ta the dose of ACTH chosen, At the time that the 
babies in this study were investigated the hyper- 
aemic fetal zone of the adrenal gland would not have 
involuted to the half size that is documented at one 
month,° and it may be that this was the reason for 
the preserved response. 

The objective of this study was to examine the 
cortisol response after dexamethasone treatment; 
while we cannot comment on the response during 
treatment, these preliminary data suggest that after 
a complete course of dexamethasone treatment 
steroid replacement therapy for intercurrent 
infection or surgery may not always be necessary. 
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Nephrocalcinosis in Shwachman’s syndrome 


C T D’ANGIO AND J K LLOYD 


Hospital-for Sick Children, Great Ormond Street, and Institute of Child Health, University of London, 


London 


SUMMARY Nephrocalcinosis has been reported only 
infrequently in Shwachman’s syndrome. We de- 
scribe a case in which nephrocalcinosis occurred and 
speculate that this may be due to increased uritary 
oxalate excretion. 


Tke syndrome of exocrine pancreatic insufficiency 
and bone marrow dysfunction was first described by 
Shwachman and colleagues in 1964, and subsequently 
other features such as bone dysplasia have been 
recognised.! In 1980, Aggett et al reviewed a series 
of 21 patients, one of whom was found to kave 
nephrocalcinosis at necrospy.* We report another 
child with Shwachman’s syndrome in whom neparo- 
calcinosis was an early feature. 


Case report 


A boy, weighing 3300 g, who was the second scn of 
healthy, unrelated parents was born alter a normal 
pregnancy, labour, and delivery. He was initially fed 
orally on a standard infant formula, but feeding 
became increasingly difficult and he failed to thrive. 
At 6 weeks of age, he was admitted to hosrital, 
where he continued to gain weight poorly despite 
numerous feed changes. 

Nasogastric feeding was therefore started ai 10 
weeks of age. Investigations showed intermittent 
neutropenia (the lowest concentration was <0-2x 10? 
neutrophils/l), persistently low serum immuno- 
reactive trypsin (0-2 ug/l), and mildly raised plasma 
alanine transaminase and aspartate transaminase 
activities. Sweat sodium and chloride concentrations 
were normal. A radiograph of the chest showed 
broadened anterior ends of the ribs. 

A diagnosis of Shwachman’s syndrome was made 
and he was treated with pancreatic enzyme supple- 
ments from 4 months of age. Severe feeding 
difficulty and failure to thrive persisted, however, 
and at 7 months he was referred to us for further 
investigation. On admission his weight (5450 g), 
length (60 cm), and head circumference (42 cm) 
were all below the third centile. He had a narrow 
chest with Harrison’s sulci, mild subcostal recession, 
increased tone in the legs with brisk reflexes and 
ankle clonus, and mild hirsutism. His liver was not 


enlarged. Pancreatic enzyme supplements were 
withheld on admission. Shwachman’s syndrome was 
confirmed by low bicarbonate production (maximum 
16 mmol/l), low lipase activity (maximum 13 ymol/ 
min/ml), and absent trypsin activity in duodenal 
fluid obtained after stimulation with secretin and 
cholecystokinin, together with intermittent neutro- 
penia and typical radiological changes in the ribs. 
His transaminases were moderately raised (alanine 
transaminase 187 IU/l, and aspartate transaminase 
122 IU/l). Immunological investigation showed poor 
neutrophil mobility. Further evaluation of the urinary 
tract was undertaken (see below) and pancreatic 
enzyme supplements were restarted at 8 months of 
age. 


RENAL INVESTIGATIONS AND MANAGEMENT 

Brightly reflective areas around the renal pyramids 
consistent with nephrocalcinosis had originally been 
observed in both kidneys on ultrasound examination 
at the age of 242 months. At that time the urine was 
sterile and a spontaneous urinary pH of 5 was 
observed. Glycosuria or aminoaciduria were not 
present. The 24 hour urinary oxalate excretion was 
0-31 mmol/1-73 m? surface area/24 hours (normal 
<0-46 mmol/1-73 m? surface area/24 hours). The 
24 hour urinary calcium excretion was normal, as 
were the plasma urea and creatinine concentrations. 

Further renal ultrasound examinations at the ages 
of 3 and 51⁄2 months continued to show nephrocalci- 
nosis, more noticeable on the left than on the right. 
At 74% months, ultrasound examination showed 
nephrocalcinosis on the left side only; computed 
tomography of the abdomen performed at the same 
time confirmed the left sided nephrocalcinosis. Both 
investigations also showed dilatation of the right 
renal pelvis and ureter. A stone was visible in the 
right distal ureter on plain radiographs and computed 
tomograms. 

The urine remained sterile, without aminoaciduria 
or glycosuria. Urinary calcium to creatinine ratio 
was 0-097 mmol/mmol (normal range 0-060-0-740 
mmol/mmol), and oxalate excretion was 0-40 mmol/ 
1-73 m? surface area/24 hours. At 8 months a right 
ureterolithotomy was performed. Analysis of the 
stone showed it to be 90% calcium oxalate. 

At 11 months, after three months of continuous 
pancreatic supplementation, the urinary oxalate had 
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fellen to 0-23 mmol/1-73 m? surface area/24 hours 
and renal ultrasound showed a decrease in the left 
sided nephrocalcinosis. Urinary calcium to creatinine 
ratio was 0-10 mmol/mmol. 


LCiscussion 


Renal abnormalities have only rarely been recog- 
nsed in Shwachman’s syndrome. Aggett ef al, in 
their review of 21 children with Shwachman’s 
syndrome, described 10 children with intermittent 
aad variable glycosuria.” Two children had mild, 
2neralised aminoaciduria and one of these also had 
tubular acidosis. Marra et al, also described a patient 
with type I renal tubular acidosis.* Nephrocalcinosis 
appears to have been reported only once previously 
and this was at necropsy; no data are available 
regarding this child’s renal function during life.” 
Hyperoxaluria and renal oxalate stone formation 
are common in adults with intestinal disease, parti- 
cularly that of the ileum.* Fat malabsorption i is felt 
to be the basis of the hyperoxaluria seen in intestinal 
disease. Long chain fatty acids passing into the colon 
form soaps with calcium, depriving oxalate of its 
usual cation and thus increasing its absorption.’ 
Ogilvie et al measured urinary oxalate in 62 children 
with fat malabsorption. Five of the children had 
pancreatic dysfunction (two with cystic fibrosis, two 
with Shwachman’s syndrome, and one with con- 
genital isolated lipase deficiency). Both of the 
children with Shwachman’s syndrome had hyperox- 
éluria; one of these was studied again after treat- 
ment with pancreatic enzymes and a low fat diet 
with added medium chain triglycerides, and his 
oxalate excretion was found to have returned to 
rormal. In none of the children in that study were 
renal stones shown.° 
Our patient showed nephrocalcinosis and pro- 
duced a stone consisting largely of calcium oxalate. 
His urinary calcium concentration was normal and 
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he had no evidence of a renal tubular dysfunction or 
acidosis. Although hyperoxaluria could not be 
shown, excessive excretion of oxalate would appear 
the most likely cause of his calculi, and the fall in 
urinary oxalate on pancreatic enzyme supplementa- 
tion with comcomitant reduction in the degree of 
nephrocalcinosis supports this hypothesis. This case 
provides a link between the hyperoxaluria previously 
described in Shwachman’s syndrome’ and the report 
of nephrocalcinosis discovered on necropsy.” The 
possibility of Shwachman’s syndrome should be 
considered in a child with nephrocalcinosis and 
failure to thrive, and children known to have 
Shwachman’s syndrome should have periodic urinary 
oxalate estimations and possibly also renal ultra- 
sound examinations. 


We thank Drs HC Spratt and CJ Rolles for referring the patient 
and Professor TM Barratt for helpful suggestions. 
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successful treatment after ‘drowning’ in sand 


A AVITAL, C SPRINGER, P MOGLE, AND S GODFREY 


Jepartment of Pediatrics, Hadassah University Hospital, Jerusalem, Israel 


SUMMARY A 30 month old boy who aspirated a large 
amount of dirty sand was successfully resuscitated 
and made a full recovery. 


Sand and dirt aspiration as a result of accidental 
burial may be massive and fatal despite intensive 
treatment including intubation and bronchoscopy.’ 

Conservative treatment in sand aspiration has also 
been proposed.’ We present a case of a young child 
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who ‘drowned’ in a sand box at kindergarten and 
was successfully resuscitated. 


Case report 


A 30 month old boy, wha had been previcusly 
healthy, was found lying prone tn the sand box cf his 
kindergarten shortly after he had been seen playing 
there. He was cyanotic and gasping with his muth 
completely full of sand. He was immediately rushed 
to our hospital while receiving mouth to mouth 
ventilation by a passing nurse. In the emergency 
room he was found to be comatose, with normal size 
pupils reacting to light, and he was severely cyarotic 
with a weak and rapid pulse. He was ventilated first 
by face mask and then through an endotracheal 
tube. His mouth, pharynx, and larynx were packed 
with sand and small stones which had to be remeved 
with forceps so as to make the intubation poss:ble. 
He was transferred while ventilated to the operéting 
room and an emergency bronchoscapy was per- 
formed. The child was initially deeply cyanosed and 
the chest barely moved despite high pressure ven- 
tilation through the bronchoscope. Large amounts 
of sand were removed with forceps from the trachea 
and main bronchi. Every lobar bronchus was also 





1 muada apit kN Deena iatea 


Figure Chestradiograph of the patient after bronchoscopy. 


plugged. The sand was removed by repeated 
washings. As each lobar orifice was cleaned the 
chest moved more and the colour improved. After 
the bronchoscopy the endotracheal tube was left in 
place for a day and large amounts of sand were 
removed by suctioning. 

The chest radiograph (figure) after the broncho- 
scopy showed outlining of the left bronchial tree by 
sand (‘bronchogram’). The child was treated with 
steroids for two days after the bronchoscopy without 
preventive antibiotic treatment and the recovery 
was uneventful. The child had intensive chest 
physiotherapy for one week and was seen later in 
our respiratory clinic without any complaints and 
with a normal chest radiograph. 


Discussion 


In Israel there are 33 fatal cases of asphyxia in children 
per year. This accounts for 24% of all fatal accidents 
in children. 

Sand boxes in kindergartens are very common. 
Although they carry the risk of accidental sand 
aspiration it is very unusual, and to our knowledge 
this is the only serious case reported in Israel. It was 
impossible to find any clues to explain why this boy 
suffered this unusual accident. It may be very 
important, however, to permit young children to 
play in sand boxes only under the supervision of 
their teachers. 

In the present case the initial mouth to mouth 
resuscitation most probably saved his life but also 
impacted the aspirated sand bolus further inside the 
lungs. What is remarkable is the total recovery 
despite the massive aspiration of dirty sand. 
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Ultraviolet irradiation for hepatic rickets 


S W KOOH,* E A ROBERTS,* D FRASER,* J CURTIS,* G JONES,t J L WEBER,* AND 


B J REILLY} 


Departments of * Paediatrics, } Biochemistry, and Radiology, University of Toronto, and The Hospital for 


Sick Children, Toronto, Ontario, Canada 


SUMMARY An infant with chronic cytomegalovirus 
hepatitis and a child with atypical Alagille’s syn- 
drome had vitamin D deficiency rickets due to 
malabsorption. Both received ultraviolet irradia- 
tion. This treatment corrected biochemical abnor- 
malities and healed the rickets. In the infant use of a 
sunlamp at home maintained normal 25 hydroxy- 
vitamin D for over a year. Our study shows that 
ultraviolet irradiation is an effective treatment of 
hepatobiliary rickets. 


Vitamin D deficiency rickets is a common complica- 
tion of chronic hepatobiliary disease in children.! ? 
We and others have shown that the cause of the 
vitamin D deficiency is malabsorption of vitamin D, 
not impairment of hepatic hydroxylation. We have 
shown that intravenous injection of physiological 
doses of vitamin D can cure rickets in children with 
hepatobiliary disease. The present study assessed 
the effectiveness of ultraviolet irradiation in two 
children with hepatobiliary rickets. 


Case reports and methods 


CASE Í 

An 11 month old girl was admitted to hospital with 
pathological fractures of long bones. She was known 
to have had chronic cytomegalovirus hepatitis sinc2 
birth. A liver biopsy specimen at 3 months of age 
had shown giant cell transformation of hepatocytes 
as well as hepatocyte necrosis and focal fibrosis. 
Later biopsy confirmed the presence of cirrhosis. 
She was deaf, small, and jaundiced, and had 
hepatosplenomegaly, a rachitic rosary, and pain in 
the left arm and leg. She had been receiving 600 U 
of vitamin D daily by mouth. 

Plasma total bilirubin concentration was 203 
umol/] and direct bilirubin was 178 pmol/l. Alkaline 
phosphatase activity was 2300 U/l, aspartate amino- 
transferase activity 300 U/l, and bile acid concentra- 
tion 39 umol/l. Plasma calcium concentration wes 
1-64 mmol/l, phosphate 0-81 mmol/l, 25 hydroxy- 
vitamin D 4 nmol/l (reference range 20-80 nmol/l), 
and parathyroid hormone 110 pmol/l (reference 
range 3-25 pmol/l). She had generalised aminoaci- 


duria and faecal fat was 40% ož intake. Skeletal 
radiographs showed severe osteoporosis, florid rick- 
ets, and fractures of the left humerus and femur. 
The patient received ultraviolet irradiation daily in 
hospital for 32 days (for technique see below). She 
continued it daily at home for a year with a sunlamp. 


CASE 2 
An 8 year old boy, known to have atypical Alagille’s 
syndrome, was admitted to hospital for investigation 
of rickets. He had a triangular face with prominent 
forehead, deep set eyes, mild hypertelorism, and a 
small chin. He had deep jaundice, anaemia, hepa- 
tosplenomegaly, bleeding gums, muscle weakness, 
ataxia, absent tendon reflexes, and genu valgum. 
Previous investigations had indicated vitamin K and 
E deficiencies. A liver biopsy specimen showed a 
paucity of interlobular bile ducts and cholestasis. 
Feecal fat was 66% of intake. The patient had been 
receiving 11 000 U vitamin D daily by mouth. 
Concentration of. plasma total bilirubin was 520 
umol/l and direct bilirubin 360 umol/l. Alkaline 
phosphatase activity was 240-680 U/I and aspartate 
aminotransferase activity 200 U/l. Plasma calcium 
concentration was 2-25 mmol/l, phosphate 0-64 
mmol/l, and 25 hydroxyvitamin D undetectable. 
Radiographs showed mild rickets. The patient re- 
ceived ultraviolet irradiation in hospital for 44 days. 


ULTRAVIOLET TREATMENT 
In hospital ultraviolet treatment was applied with a 
Burdick lamp UV 800 (Burdick Corporation). The 
manufacturer stated that this generates an ultra- 
violet spectrum of 220-320 nm, two thirds of it in the 
region of 280-320 nm. Lamp to skin distance was 75 
cm. The full body, excluding the head and neck, was 
irradiated. The irradiation started at 20 seconds and 
rcse to 10 minutes each anteriorly and posteriorly. 
The sunlamp used at home by case i was 
purchased from Hanscroft (Ajax), and the manufac- 
turer stated that it generates 26% ultraviolet B 
(290-320 nm) and 70% ultraviolet A (320—400 nm). 
Lamp to skin distance was 6) cm. The daily 
ultraviolet dose was 10 minutes each anteriorly and 
posteriorly during the first months at home, but was 
reduced to 3 minutes anteriorly as a maintenance 
dose. 
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In case 1 the ultraviolet irradiation made the skin 
erythematous at first and later tanned. The patient 
began to move the fractured limbs within a few 
weeks of starting treatment. The biochemica! re- 


Hospital Home 
Treatment | Ultraviolet irradiation Sunlamp 


150 


106 
Q 


o 


25 hydroxy 
vitamin D 
{nimol/t) 


yoid 
in 
= 


ormone 


=A 
2 
oS 


Paran 
{pmol/l} 
egi 
o 


NS 
uF 
oS 
o l 


Alkaline 
phosphatase (U/I) 
nSas 
O O O & 
oa O O 


hate (e—e} 


nmol/!} 


ae ¢ 
O e O NN 
A & WA o n 


Calcium (0-0) 


10 20 10 
February March April Aucust 


Fig 1 Biochemical response in case 1. The graph shows 
correction of the abnormalities in response tc ultraviolet 
irradiation in hospital and maintenance of normal chemistry 
for six months using sunlamp treatment at home. 


sponse to ultraviolet irradiation is shown in fig 1. All 
the measurements started to improve within a few 
days, and, with the exception of alkaline phospha- 
tase, maximum improvement was achieved in one 
month despite repeated respiratory infections and 
continuing hepatic dysfunction. The severe rickets 
(fig 2a) improved within two weeks (fig 2b) and 
resolved in six months (fig 2c). One year after 
starting ultraviolet treatment the patient was main- 
taining normal concentrations of plasma 25 hydroxy- 
vitamin D (40 mmol/l), calcium (2-42 mmol/l), and 
phosphate (1:5 mmol/l). The patient continued to 
have jaundice, hepatosplenomegaly, and abnormal 
liver function tests. 

In case 2 the skin became erythematous and dry. 
During treatment normocalcaemia was maintained 
and plasma phosphate concentration rose to 1-52 
nmol/l. The low plasma 25 hydroxyvitamin D 
concentration became normal (50 nmol/l) during the 
ultraviolet irradiation. After discharge from hospital 
the 25 hydroxyvitamin D concentrations gradually 
fell. Although no follow up study could be done, it is 
known that his liver disease worsened and he died 
from liver failure and uncontrollable haemorrhage 
two years later. 

We measured plasma vitamin D and 25 hydroxy- 
vitamin D concentrations simultaneously before and 
during ultraviolet irradiation in case 2: before 
ultraviolet treatment vitamin D was <2-5 nmol/l and 
25 hydroxyvitamin D 5-7 nmol/l, and during treat- 
ment vitamin D was 22 nmol/l and 25 hydroxyvitamin 
D 25-5 nmol/l. 


Discussion 


This study shows that ultraviolet irradiation can cure 





b, two weeks later, during ultraviolet treatment, showing calcification at the metaphysis; and c, two months after starting 


ultraviolet irradiation. Rachitic lesions have disappearec. 


hepatobiliary rickets. Jaundice did not interfere with 
cutaneous generation of vitamin D. Both patients 
had developed vitamin D deficiency rickets even 
though they had been receiving supraphysiological 
doses of vitamin D by mouth. Comparison of plasma 
vitamin D and 25 hydroxyvitamin D concentrations 
indicated no accumulation of vitamin D. Thus there 
was no evidence that a defect in hepatic 25- 
hydroxylation was responsible for the low 25 hyd- 
roxyvitamin D concentrations. 

Most patients with mild malabsorption of vitamin 
D can be treated with an increase in oral vitamin D. 
Some investigators prefer using 25 hydroxyvitamin 


' D because it is more polar and slightly better 


absorbed. If malabsorption is severe and a child 
develops vitamin D deficiency while receiving phar- 
macological doses of vitamin D or 25 hydroxy- 
vitamin D, parenteral vitamin D or ultraviolet 
treatment are the next alternatives. The choice 
depends on the availability of the treatment modal- 
ity. Intravenous vitamin D formulations are investi- 
gational, and their administration is inconvenient. 
Although ultraviolet irradiation can be achieved 
from exposure to sunlight, it is generally available 
only seasonally, and children with chronic liver 
disease are often too il to spend much time 
outdoors. A sunlamp can be an effective substitute 
and can be purchased at a modest cost. The effective 
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ultraviolet dose to raise 25 hydroxyvitamin D concen- 
trations varies from lamp to lamp* and depends on 
skin pigmentation.” The optimal ultraviolet dose can 
be determined by regular monitoring of 25 hydroxy- 
vitamin D concentrations. 


Thi3 paper was prepared with the help of the medica] publications 
department, the Hospital for Sick Children, Toronto. 
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Are babies more satisfied by casein based formulas? 


L S TAITZ AND E SCHOLEY 


Department of Paediatrics, Children’s Hospital, Sheffield 


SUMMARY A review of 173 infants who were started 
on whey based formula showed that 40 (23%) had 
their feeds changed, usually to a casein based feed 
by 6 weeks. A double blind randomised trial, 
comparing casein based with whey based formula 
confirmed that about 20-25% of babies have their 
formula changed within six weeks irrespective of the 
nature of the feed on which the infant was started. 


Two types of infant formulas based on cows’ milx 
are now marketed by baby food manufacturers and 
are officially approved as infant feeds: those whica 
contain mainly casein as their protein and those 
which are mainly whey based.’ The latter tend to be 
more. highly modified and resemble breast milk 
more closely in their chemical composition with 


lower electrolyte and total protein content and a 
smaller solute load. It is policy in most maternity 
units to offer babies whey based formulas but many 
babies are subsequently switched to casein based 
formulas.” 

There appears to be a widespread belief among 
mothers and some health workers that casein based 
feeds are in some way more ‘satisfying’ and so a 
switch to them in crying, unsettled babies or in 
infants who have various digestive symptoms such as 
colic, wind, vomiting, or posseting is not unusual. 
There may even be a notion that switching to a 
formula perceived as ‘stronger’ in some ways indi- 
cates progress by the baby. It has recently been 
suggested that parents may be ‘voting with their 
mouths’ in switching from whey to casein based 
formulas and that perhaps maternity units should. 


‘drop their emphasis on whey dominant milks-that ~ =a 
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are supposedly nearer to breast milk’.? The review 
recommends a blind study to ascertain whether 
there is a genuine difference in satisfaction between 
casein and whey based formulas. 

This study was undertaken to attempt to determine 
whether there is any basis to the belief that whey 
based formulas are more likely to be associated with 
a ‘dissatisfied’ baby. 


Subjects and methods 


This study falls into two parts: a preliminary survey 
of feeding patterns in normal term infants at zheir 
routine, well baby visit at 6 weeks of age, and a 
`- prospective, randomised double blind comparison 
of a whey based formula with two casein based 
feeds. 


PRELIMINARY STUDY 

One hundred and seventy three consecutive mothers 
attending the well baby clinic at the Jessop Hosrital, 
Sheffield were asked if they had changed their 
baby’s feed and the reason for so doing. 


PROSPECTIVE STUDY 

The study was carried out by a research health 
visitor (ES). Mothers in the ward who had decded 
to bottle feed their babies were asked within one day 
of the birth if they would be willing to participaze in 
the trial. They were informed that the taree 
formulas being tested were all standard feeds already 
freely available on the market. They were offered a 
free six week supply of feed and were given taree 
weeks’ supply initially to take home. A further tiree 
weeks’ supply was handed over at a scheduled taree 
week home visit. All the babies were seen again at 
six weeks and at this point the mother was hand2d a 
sealed envelope containing the name of the formula 
they had been feeding the baby. 

Three infant formulas were included in the trial: 
(A) a casein based formula containing maltidextrin 
as the source of carbohydrate; (B) a casein based 
formula with lactose as the carbohydrate source; 
and (C) a whey based formula. The formulas were 
packed in plain identical containers labelled A, B, 
and C. Their contents were unknown tc the research 
health visitor. Allocation of each child was by 
computer generated random numbers kept Ey a 
departmental secretary in no other way invo-ved 
with the study. All the feeds were approved, 
commercially produced, and commonly used. 
Because of packing problems, formula B was intro- 
duced into the random allocation later than A and 


B, accounting for the smaller number of infants in’ 


this group. 
At enrolment, data were obtained on sccial 


background and child bearing history and the baby 
underwent measurement of weight, head circum- 
ference, subscapular and triceps skinfolds. At three 
weeks and six weeks’ visits questionnaires were 
filled in and the measurements repeated. Statistical 
analysis was by y’, Fisher’s exact test, Student’s 
t test, and Mann-Whitney U test. 


Results 


PRELIMINARY STUDY 

Of 173 babies 40 (23%) had been changed by 
6 weeks of age to a feed other than the (whey based) 
formula on which they had started. In 30 babies the 
change was to a casein based formula and in 10 to 
another whey based feed. In 25 babies changed to a 
casein based and seven babies changed to another 
whey based feed there was ‘improvement’ in the 
baby. In 29 babies the reason for changing feeds was 
that the infant was ‘not satisfied’. 


PROSPECTIVE STUDY 

This report is based on the information gathered at 
birth and at 6 weeks in all 55 babies included in the 
random allocation. The gestational age and anthro- 
pometric data collected at birth and at 6 weeks are 


Table Details of babies studied 
Formula 
A B C 
Overall outcome 


Total No 21 14 20 
No (%) who 


changed feed 5 (24) 3 (21) 4 (20) 
Body measurements 

Mean (SE) 

birth weight (g) 3460 (103) 3430 (120) 3420 (90) 
Mean (SE) 

gestational 

age (weeks) 39-0 (0-35) 39-5 (0-24) 39-6 (0-27) 
Mean (SE) 

weight at 

6 weeks (g) 4780 (120) 4510 (120) 4730 (90) 
Mean (SE) head 

circumference 

at 6 weeks (cm) 38-4 (0-30) 38-7 (0-32) 38-3 (0-21) 
Mean (SE) 

skinfold thickness 

at 6 weeks (mm) 7-2 (0-21) 66 (0-41) 7-52 (0-29) 


Parental assessment of feeds of babies who did not switch 


No (%) with: n=16 n=1] n=16 
Contented baby 16 (100) -8 (72) 15 (94) 
Satisfied baby 15 (94) 7 (64) 14 (88) 
Baby who had 

digestive 
symptoms 6 (37) 3 (27) 5 (32) 
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summarised in the table. There were no significant 
differences between the three groups. 

Tae overall outcome and parental assessment cf 
the infants is also summarised in the table. There 
was no significant difference between the three 
milks as regards changes of formula. The apparently 
incr2ased rate of dissatisfaction with formula B and 
reduced incidence of gastrointestinal symptoms wes 
not significant. 


Discussion 
Whey protein accounts for 70% of the protein in 


human milk, whereas in cows’ milk it accounts for 
only about 20%, the remainder being caseinogen. 


. Some infant formulas (casein based) are made from 


non-adapted cows’ milk while in others (whey 
based) the milk is adapted to have a protein 
composition closer to human milk. As whey protem 
contains a higher proportion of essential amino 
acics, lower total protein contents are possible. 
əy based formulas have a lower solute load than 
casein based but both types of milk are considered 
satisfactory infant feeds. One study has, however, 
fouad etter weight gain in infants fed whey based 
feecs.* The differences were small and the signifi- 
cance of the findings for infants are not clear. 

Im the present study no significant differences 
were noted in rates of weight gain in infants fed 
casein or whey based feeds. In both groups of 
infants, however, there was a tendency for between 
one fifth and a quarter of babies to undergo a switch 
in teeds. The proportion of those switching was 
simlar in the three allocation groups and the 
preaminary study where the initial formula (whey 
based) was different from that used in the prospective 


stucy. Furthermore, this proportion is similar to that ` 


in tie survey by the Office of Population Censuses 
and Surveys on infant feeding for 1985. Data from 
the United States indicates that a similar proportion 
of bottle fed babies have their formula changed, 
usually to a soya based feed. Whereas in Brita:n 
lack: of satisfaction is the reason usually given for 


changing, in the United States it is usually ascribed 
to ‘cows’ milk allergy’. The difference is probably 
explained by the fact that the babies in the American 
study came mainly from middle class families 
whereas those in the present study were from a 
lower socioeconomic group. The American mothers 
were probably more aware of the possibility of 
‘allergy’ as an explanation for their babies’ symptoms 
(usually excessive crying) ascribed to ‘lack of satis- 
faction’ by the British mothers. It is interesting that 
about as many mothers in the American study who 
changed their babies to soya expressed approval of 
the change as British mothers whose babies were 
switched to either casein or whey based milk feeds. 
These findings indicate that there are a variety of 
reasons, unrelated to the nature of the feed but 
wrongly ascribed to the contents of the bottle, which 
lead to formula switching with a built in tendency for 
a proportion of mothers to do so. Paediatricians 
have long advised against speculative changes of 
formula for many good reasons.° The findings of this 
paper should add to their resolve. 


We wish to thank the nursing staff at the Jessop Hospital for their 
collaboration and Milupa for providing the grant which enabled 
this study to be carried out. 
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Personal practice 


Management of diabetes mellitus 


D I JOHNSTON 


Children’s Department, University Hospital, Queen’s Medical Centre, Nottingham 


It is a privilege to introduce insulin treatment to a 
newly diagnosed diabetic child and to witness the 
restoration of normal vigour. The daunting task is to 
impose and sustain a lifelong discipline dedicated 
not just to the relief of immediate symptoms but to 
the less tangible goal of improved health some 
decades later. 

We are at a disconcerting phase in our ability to 
understand and manage insulin dependent diaketes 
mellitus (IDDM). The disease is occurring with 
increasing frequency in our young and yet we still 
know little of its environmental causes. Evidence 
relating quality of control to late complications 
continues to accumulate, but we lack the treatment 
strategies that allow most diabetic children to 
achieve desired targets of control. The labora-ory 
can provide us with the measures of diabetic cortrol 
but who are to be judged? Are patients and their 
families at fault for not being prepared to acjust 
their lifestyles sufficiently, or are we at fault for 
setting them unrealistic goals without providing 
adequate skills and equipment? There are no easy 
solutions to these dilemmas. There is, however, an 
obligation to monitor our service as carefully as we 
mcnitor an individual’s diabetes. We have to steer a 
careful path, selecting those developments that are 
appropriate to our young patients but reserving 
judgment on those that emerge in a wave of 
enthusiasm but have not been adequately subjected 
to informed scrutiny. 

This paper attempts to select issues of importence 
in two main areas: aetiology and management. It 
describes practice within our diabetic clinic, nat to 
emphasise areas in which we feel secure, buz to 
stimulate debate as to the way in which we shculd 
evolve. 


Aetiology and prevention 


It is now established that IDDM results from 
fluctuating autoimmune injury to the beta cells cver 
months and years before clinical symptems emerze.’ 
Genetic susceptibility is an essential precondition 
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but as yet ill defined environmental factors play the 
major part in determining which individuals develop 
IDDM. It has been estimated that while heredity 
contributes 540% of the nsk, the environment 
contributes 60-95% .* 

Genetic susceptibility is largely, but not entirely, 
associated with HLA-DR3 and or DR4 on chromo- 
some six. Ninety five percent of white people with 
IDDM carry DR3 or DR4. These types occur in 
about 50% of the general population, however, and 
are therefore of too limited specificity to permit 
population screening. Closer linkage occurs with the 
DQ subregion, and it has still to be established 
whether other genetic markers, for example on 
chromosome 11, will facilitate prediction. Tarn et al 
have used HLA-DR3, DR4 typing to calculate risk 
rates in families of index cases.” HLA identical 
relatives have a 16% risk of developing IDDM by 
age 25 years; haploidentical relatives have a 9% 
risk, and those not sharing HLA types have almost 
zero risk. This is a valuable research exercise but has 
to be seen in the context of only 12-15% of newly 
diagnosed diabetics having an affected first degree 
relative. 

Although cellular immunity is predominant in 
causing insulitis and disruption of insulin produc- 
tion, plasma concentrations of islet cell antibodies 
and complement fixing islet cell antibodies provide 
markers of the damage. Islet cell antibodies are 
present in about 80% of newly diagnosed diabetics. 
Prospective studies within families of index cases 
have established that islet cell antibody concentra- 
tions fluctuate for months and years before diag- 
nosis. The appearance of low titres does not 
necessarily predict clinical diabetes; however, the 
detection of high titres of islet cell antibodies or 
complement fixing islet cell antibodies does suggest 
more advanced insulitis. Tarn ef al have estimated 
the potential yield of screening for islet cell anti- 
bodies as being one in 270 per year for first degree 
relatives, and one in 4000 per year for the general 
population. The justification for such screening 
may emerge if properly designed studies establish 


T 


that we can alter the early natural history of IDDM tc 
provide worthwhile longterm benefit. The measure- 
ment of islet cell antibodies does not have a role in 
forecasting the natural history of established IDDM. 

Insulin autoantibodies occur in 18-20% of new 
diabetics before insulin treatment. They appear to 
denote susceptibility to autoimmune injury rather 
than parallel the severity of insulitis. 

The nature of the environmental factors remains 
elusive despite their crucial role and the enormous 
research effort focused upon them. The increasing 
incidence of IDDM within the same genetic pool 
and the social class gradient are two of the findings 
suggesting the importance of infectious or dietary 
exposure. The long evolution of IDDM has stimu- 
lated interest in slow virus infection. Recent studies 
point towards cytomegalovirus,’ and reovirus’ as 
being capable of infecting beta cells and provoking 
hyperexpression of class 1 major histocompatibility 
proteins. 

The role of diet, and in particular cows’ milk, 
remains largely speculative but it is intriguing that 


_ minimal cows’ milk exposure precipitates beta cell 


immune damage and diabetes in the BB rat.° 
Behavioural stress is also a trigger factor in the BB 
rat. 


Management at diagnosis 


Prompt recognition of diabetic symptoms by fami- 
lies and primary care staff, together with immediate 
referral to appropriate facilities, has made ketoact- 
dosis at presentation relatively uncommon. The 
diabetes team can now anticipate the advantage of a 
relatively well child and a family not overwhelmed 
by life threatening illness. It is essential that this first 
encounter between family and diabetes team bz 
carefully planned. Initial explanations and the 
teaching of practical procedures have a critical role 
in determining the future motivation and involve- 
ment of children and their parents. Ward, clinic, and 
community based members of the diabetes team 
must coordinate teaching to ensure that injections 
are demonstrated in an agreed and uniform manner. 
Our team has produced a small handbook that 
encompasses this plan as well as catering for the 
guidance needed by a new family. There are a 
number of excellent commercially sponsored hand- 
books that can be adopted for this purpose. 
Our usual practice is to offer a brief admission so 
that the child and family can benefit from intensive 
involvement with the team. The emphasis is on the 


child or parents, or both, performing the injections 


and capillary blood tests from the outset. The family 
are also introduced to the principles of good 
nutrition and a balanced carbohydrate intake. Our 
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diabetes liaison health visitor supervises the transition 
to home and school. She updates an education 
checklist and arranges revision in the major areas. 
We do not provoke hypoglycaemia before discharge, 
but do emphasise measures to prevent and treat 
such episodes. 

We introduce new diabetics to twice daily insulin 
injection based on a medium duration human 
insulin, calculating the initial dosage around 0-5 
units/kg/day and dividing it 60% before breakfast 
and 40% before the evening meal. This alone is 
sufficient for those presenting with mild metabolic 
inbalance. In those with greater weight loss and 
appreciable ketonuria we add short duration insulin 
ecuivalent to 0-25 to 0-5 units/kg/day. Children, 
perticularly those with big appetites while restoring 
body weight, may require initially higher total 
insulin dosage: 1-0 to 1:5 units/kg/day. With the 
return of normal activity and appetite we plan 
downward titration of the dosage guided by symp- 
toms of hypoglycaemia, capillary blood glucose 
profiles, and concentrations of glycated haemoglo- 
bin (HbA,). The early phase of diabetes manage- 
ment is currently attracting great attention and we 
are conscious of the emerging evidence that may 
dictate radical change in our strategy. The evolution 
of IDDM is such that residual beta cells may retain 
the ability to produce endogenous insulin for weeks, 
months, or years after diagnosis. This residual 
function is responsible for the complete or partial 
remission phase of early IDDM. Complete remis- 
sion enables the patient to cease insulin treatment 
while achieving good control: fasting blood glucose 
concentration under 7-8 mmol/l, a postprandial 
concentration under 11 mmol/l, and HbA, within 
the normal range. Complete remission is rare in our 
experience, and the literature suggests a figure of 
only 2-3% for paediatric clinics compared with up to 
18% in adult series. Recognition depends on how 
actively clinics pursue insulin reduction. 

There is no agreed definition of partial remission, 
although good control on an insulin dose of no more 
than 0:25 units/kg/day seems appropriate. Partial 
remission is common in young Giabetics (30-60%) 
but the duration of remission is very variable: weeks 
to several years. The younger the child at diagnosis 
the less likely is sustained remission, probably 
reflecting more aggressive autoimmune injury or the 
continuation of provoking environmental influ- 
ences, Young children are more likely to have HLA- 
DR4, severe metablic disturbance at presentation, 
and evidence of a provoking viral infection.’ 

The residual beta cell mass can be estimated using 
radioimmunoassay measurement of C peptide con- 
centrations in either plasma or urine. Prospective 
studies show a trend towards early recovery of beta 
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cells after correction of the initial metabolic dis-urb- 
ance, followed by a progressive decline over mcnths 
or years. Several studies in adult diabetics have 
linked persistence of detectable C peptide prcduc- 
tion to better metabolic control and the slower 
evolution of microvascular complications.® ? This 
relation has been less easy to show in children,“ and 
it appears that beta cell function decays more 
rapidly in children and adolescents. 

There is obviously a strong case for explcring 
treatments that might protect and even allow the 
regeneration of beta cells. With current insulin 
rezimens the reduced beta cell mass is exposed to 
the chronic stimulus of hyperglycaemia. This gluco- 
toxicity and the rate at which it is corrected may be 
key factors in future management. More vigorous 
treatment at onset is reported to produce a higher 
rate of remission. +! What degree of intensive insulin 
treatment is justified in a newly diagnosed child? 
There are advocates of prolonged insulin infusion 
and frequent monitoring after diagnosis.!* °? Chil- 
dren randomised to continuous subcutaneous insulin 
infusion treatment from diagnosis, however, shewed 
only modest prolongation of partial remission as 
compared with those receiving conventional treat- 
ment.'* Those of us who aim for less dramatic early 
intervention and for prompt home management 
remain to be convinced. 

A range of drugs capable of modifying the 
immune system are being explored in IDDM. At 
present the most attractive is cyclosporin. It acts 
mainly on T cell mediated immunity, and delays the 
onset of diabetes in BB rats and NOD mice. Two 
major controlled studies of cyclosporin treatment 
are underway. An initial report showed tha: in 
adults it prolonged the complete remission phase in 
a fifth of patients. Another French stud” is 
examining the value of cyclosporin in children.” In 
a preliminary study using historical controls, 27 out 
of 40 patients were able to discontinue insulin 
treatment. Half still did not need insulin at 12 
menths. It is interesting that the response of young 
diabetics should appear to be more dramatic than 
that seen in the parallel adult study. Children were 
more likely to enter remission if they had shorter 
duration of symptoms, less weight loss, and mi der 
metabolic disturbance. Response to cyclosporin 
shewed no relation to either HLA types or immune 
markers. 

While these reports are exciting, they should not 
be regarded as a licence for the widespread use of 
cyclosporin in diabetic children. There are still 
important issues to be resolved, and only carefally 
structured protocols will provide much needed 
answers. The essential question is whether cy-lo- 
sporin treatment produces sufficient improvement 


in the longterm course of IDDM to justify potential 
drug toxicity? It would be anomalous to expose 
young diabetics to the risk of cyclosporin induced 
nephrotoxicity while attemptiing to prevent the 
onset of diabetic nephropathy in 30-40% of them. 
Hopefully the unravelling of the immune mechan- 
isms responsible for IDDM, combined with biotech- 
nology, will enable the development of more spec- 
ific and safer drugs. 


The management of established diabetes 


In the prepubertal child we continue to favour 
treatment based on a twice daily injection of mixed 
short and medium duration insulins. We pay atten- 
tion to the total dose and avoid exceeding 0-8 
units/kg/day; an apparent requirement for greater 
dosage often points to errors in the balance of 
insulins used or to other problems of management. 
The varied lifestyle of young children demands 
individual and flexible titration of insulin regimens. 
Some children under 8 years benefit from a bedtime 
injection of medium duration insulin instead of the 
pre-evening meal injection.'’ We disagree with the 
claims that effective control, after the partial remis- 
sion phase, can be achieved using a single daily 
insulin injection. Twice daily insulin permits more 
active insulin adjustment and response to blood 
glucose monitoring. Our experience is that informed 
parents of both infants and children elect to use 
twice daily injection. The more frequent injection 
regimen enables them to react better to the often 
unpredictable events and dietary intake of the 
average child. Information available from long term 
studies is limited but tends to support the belief that 
two injections provide better control as judged by 
the avoidance of late complications. '® There is also 
some logic in the argument that the more frequent 
the injections, the better the preparation for multiple 
injection regimens that are now being promoted in 
later life. 

The physiological and behavioural adjustments of 
adolescence combine with diabetes to pose one of 
the greatest challenges that we face. It is well 
recognised that insulin requirements tend to rise, 
often to around 1-5 units/kg/day.'? Increased growth 
hormone secretion rather than sex steroids accounts 
for this phase of increased insulin resistance.” Our 
clinical impression is that girls are more difficult to 
control, but this may reflect gender differences in 
exercise and eating behaviour rather than pubertal 
events. Girls are certainly more susceptible to 
obesity, and some recognise that the energy loss of 
poorly controlled diabetes and glycosuria helps 
them stay slim. These problems have to be antici- 
pated and avoided by sympathetic, realistic dietary 


guidance. Left unchecked obesity will fuel loss of 
confidence, disinterest in diabetic control, and more 
substantial eating disorders. 

We are promoting more intensive insulin regi- 
mens in teenagers but appreciate that success iš 
dependent on whether we can modify our clinic style 
to generate interest among these, the most severe of 
our critics. Our established child and family orien- 
tated clinic lacks the necessary flexibility and scope 
for group participation. We are now offering adoles- 
cents the alternative of an early evening open clinic 
within our local diabetes centre. For those of us who 
find relating to teenagers in our own family a 
struggle, the prospect of motivating groups is 
awesome! Hopefully the task will be shared with 
young leaders who have emerged from our clinics 
and attended the Youth Diabetes Project based zt 
Firbush-Loch Tay. The adolescent clinic will also 
provide a better interface with our colleagues 
providing a similar service for young adults. 


Monitoring control 


Most children adjust to the demands of capillary 
blood glucose monitoring. We recommend a mini- 
mum of three to four tests per day twice a week, or 
one per day the time being varied in an attempt to 
construct a profile over the week. Naturally enthu- 
siasm wanes with duration of diabetes. Families who 
are able to make management decisions as the result 
of these tests are better motivated to persevere. It is 
important therefore to see the tests as a tool for the 
instruction of the family rather than as a criterion 
used by doctors and nurses to make judgments 
about control. Families can be guided through 
problem solving exercises—for example, the recog- 
nition of potential nocturnal hypoglycaemia or the 
adjustment of the evening insulin dosage to reduce 
fasting hyperglycaemia. A few children develop a 
phobia to capillary punctures. If the answer does not 
lie with switching to an alternative finger pricking 
gadget, we have to accept a phase of urine glucose 
testing. Others falsify tests in an attempt to disguise 
overeating, or in the belief that the diabetes team 
will then leave them in peace. Discrepant HbA, 
results and some spot checks at home usually expose 
falsification. We are beginning to introduce glucose 
meters equipped with memories for such youngsters 
but recognise that they will continue in their 
attempts to outwit us. The real solution lies with our 
strategies for promoting education and motivation. 

Determination of HbA, remains the gold stan- 
dard of diabetes control. Capillary blood is suitable 
for the assay, and allows regular measurement in 
clinic or at home visits. Our results are not available 
in the same clinic but are reviewed a few days later 
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at a follow up meeting of the diabetes team. High 
and rising values allow us to target our diabetes 
liaison health visitor’s time to greatest effect. The 
size of our task is shown by the clinic mean HbA, 
concentration that fluctuates between 11-0 and 
11-5% (normal range up to 8-0%). We find that the 
mean rises with age and duration of diabetes. Audit 
o: these clinic values has to take account of 
the number of adolescents within the children’s 
service. 

Serum fructosamine is being promoted as a 
further index of integrated glycaemia. The assay has 
the attractions of speed, reproducibility, and re- 
duced cost. The measurement reflects total serum 
protein, mainly albumin, glycation. It has a shorter 
half life and is more sensitive to brief hyperglycaemic 
excursions.“ These are potential disadvantages in 
the interpretation of control in childhood, and we do 
not plan to convert to fructosamine measurement 
until these doubts have been resolved. 


More intensive insulin regimens 


Although the relation between long term diabetes 
control and the development of complications 
remains a topic of active debate, most of us are 
sufficiently convinced by the accumulating evidence 
to wish to promote optimal control. The issue facing 
paediatricians is whether currently available tech- 
niques of diabetes management can be applied to 
children with sufficient intensity to bring about near 
normal control within the constraints of an accept- 
able lifestyle, and without the disruption of repeated 
severe hypoglycaemia. How near does near normal 
control have to be to produce real benefit? It is 
unlikely that there is any simple answer to this 
question; a different combination of genetic and, 
environmental factors probably determines the 
threshold of susceptibility to tissue damage in any 
one individual. Only long term early intervention 
prospective studies, such as that mounted by the 
Diabetes Control and Complications Trial Research 
Group,” will resolve this crucial issue. The logistical 
problems of mounting this study in adult diabetics 
have been such that it is difficult to entertain such a 
protocol for young diabetics. Given that micro- 
vascular disease is ‘programmed’ by metabolic 
conditions early in diabetes, is the prepubertal child 
relatively protected? There is some evidence to 
support this. Microalbuminuria, an index of renal 
glomerular damage, is less prevalent in diabetics 
under age 12 years compared with those aged over 
12 years matched for duration.” What this means in 
the context of setting targets for control before, 
during and after puberty is unknown. The reality is 
that we aim for the best control that the child, family 
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circumstances, and available treatment strategies 
permit. 

Continuous subcutaneous insulin infusion has 
theoretical attractions and it is confirmed that it can 
produce near normal glycaemic control, at east 
within the structure of supervised research proto=ols. 
It is less certain whether it can be applied witk the 
same good results to the generality of patients ir the 
average Clinic setting, and there are certainly major 
obstacles in its application to children and adoles- 
cents.” We have had only limited experience ir the 
application of continuous subcutaneous insulin 
infusion but see our clinic resources as better 
directed to the promotion of multiple injection 
regimens based on pen injection devices (NovcPen 
and NovoPen II). In usual diabetic clinic conditions 
the control achieved with multiple injection treat- 
ment is similar to that while using continuous su>cu- 
taneous insulin infusion, but neither is normal.~> 7° 

We are actively promoting NovoPen based regi- 
mens among older children and adolescents. Snort 
duration insulin is administered before main meals 
according to simple guidelines. Fifty to sixty perzent 
of the total insulin dose is given as either mediura or 
long duration insulin injected at bedtime. We Fave 
used either Monotard or Ultratard, others favour an 
isophane insulin. The combination of potentzlly 
improved control and a more flexible strategy has 
appeal, but the results are not uniformly successful. 
Some patients maximise the benefits and suszain 
improved HbA, concentrations. Others exploit the 
flexibility by embarking on further dietary ron- 
compliance, and add increasing obesity to taeir 
problems. Success, as with any regimen, is depen- 
dent on motivation and informed use of regalar 
home blood glucose monitoring. 


Some of the problems 


Hypoglycaemic attacks are an inevitable component 
of adequately controlled diabetes. There is little 
data on their incidence in children. Surveys within 
adult clinics show that 10-15% of patients expri- 
ence at least one severe episode each year. Attempts 
at gaining optimal control are accompanied by a two 
to threefold increase in the frequency of episodes.” 
Although families must be educated to recogrise 
and prevent ‘at risk’ situations, it is sometimes the 
case that severe nocturnal attacks occur without 
warning. Parents should be equipped with -he 
means of raising the blood sugar, glucose gel for 
buccal mucosa absorption (Hypostop), and glucagon 
injection. The greater problem is rationalising :he 
threat of recurrence so that parents still retain zhe 
target of good control. They can be reassured taat 
acute accidental hypoglycaemia does not cause brain 


damage even if it manifests as an epileptiform 
attack. Late evening blood tests particularly after a 
day of increased physical activity give fairly reliable 
warning of nocturnal hypoglycaemia. Attention 
to the total insulin dosage should avoid chronic 
hypoglycaemia which can be debilitating. Severe 
hypoglycaemia despite appropriate precautions 
raises the possibility of intentional overdosage. 

Fasting hyperglycaemia and an exaggerated 
glycaemic response to breakfast is a well recognised 
problem,” and one which generates considerable 
confusion for families achieving otherwise satisfac- 
tory control. Faced with low or normal blood tests at 
bedtime and at midnight there seems no easy 
solution. This rise ‘in blood glucose concentration 
has several causes; a transient decrease in hepatic 
insulin sensitivity occurring in the early morning 
hours, a waning of the insulin available from depot 
preparations, and exaggerated counter regulation 
provoked by nocturnal hypoglycaemia. The term 
‘dawn phenomenon’ has been coined to describe the 
early morning rise in blood glucose. Nocturnal 
surges of growth hormone, which are higher in 
patients with IDDM, correlate with the changes in 
hepatic glucose production. Studies with continuous 
subcutaneous insulin infusion have confirmed the 
need for a low rate of insulin infusion between 2300 
and 0300 hours followed by a phase requiring about 
30% increased dosage. Hormonal and neural 
mechanisms triggered by nocturnal hypoglycaemia 
(Somogyi phenomenon) add to this process but 
probably do not play as large a part as was 
previously thought. 

Measures that we use to combat morning hyper- 
glycaemia include delaying the evening mixed 
injection and meal within the limits tolerated by 
child and family, and splitting the evening injection 
so that the medium duration insulin is given as a 
third injection at bedtime. Neither is consistently 
effective. Multiple injection regimens incorporating 
ultralente insulin have a theoretical attraction but do 
not always succeed. The answer may lie in the 
development of new delayed release or proinsulin 
like formulations. For the present we have to accept 
the problem, avoiding the temptation to make 
inappropriate upward adjustments in the evening 
insulin dosage. 


Brittle diabetes 


At any one time our clinic population of over 200 
children and adolescents contains one or two 
children who require frequent admission because of 
ketoacidosis. The disruptive nature of their diabetes 
effects mood, confidence, growth, and education. 
Their families become trapped within a spiral of 
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uncertainty and anxiety. The diabetes team finds 
itself devoting increasing efforts in an attempt to 
help the child and family but sometimes without 
apparent reward. The problems posed by brittle 
diabetics have been vividly reviewed.” The causes 
fall into three main categories: diabetes manage- 
ment, coincidental illness, and child-family dynamics. 
In our experience the first two show themselves 
relatively easily. Our diabetes health visitor is the 
key person in exposing and correcting mismanage- 
ment in the home. Many adolescents fail to keep to 
recommended guidelines, and have raised blocd 
glucose and HbA, concentrations to reflect this. 
Almost all claim to be in excellent health, however, 
and do not admit to disruption of lifestyle. Among 
the long list of coincidental disorders that may 
interfere with diabetic stability, we have encountered 
chronic pyelonephnitis, coeliac disease, inflammatory 
bowel disease, chronic active hepatitis, autoimmune 
hypothyroidism, and Addison’s disease. Careful 
clinical review together with selected investigations 
usually shows the problem without there being 
confusion with personality based brittle diabetes. 
We are constantly impressed how well most 
families faced with conspicuous financial and social 
adversity cope with diabetes. Brittle diabetics appear 
to emerge within families that appear at a superficial 
level to be contented and united. A typical example 
is an adolescent girl who has required 10 hospital 
admissions in the last two years. Each episode is 
precipitated by ketoacidosis that evolves rapidly, 
and which is readily controlled after admission. 
Despite acceptable blood glucose control in the 
ward outpatient control is erratic and punctuated by 
symptomatic ketosis and resulting days off school. 
The girl and her mother perform frequent monitoring 
in their attempts to avert ketoacidosis. No fault can 
be found in injection technique, and there is no 
evidence of dosage omission or manipulation. It 
emerges that child and mother are closely bonded 
almost to the exclusion of father and other siblings. 
This enmeshed relationship focuses upon and ampli- 
fies the potential threats created by diabetes. 
Glycaemic excursions become an obsession, and 
body language is so highly tuned that formal blood 
testing is hardly required to fuel their anxiety. 
The mother may already have been conditioned to 
health awareness by her own or another relative’s 
chronic illness. The father appears as a peripheral 
figure, working hard to support his family but 
avoiding the tensions generated by his daughter. 
Such a scenario reinforces the importance of the 
diabetes service having ready access to the skills of 
family therapy. Diagnosis is complex. Treatment is 
difficult and time consuming. Success is by no means 
guaranteed even with adequate resources. Foriu- 
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nately most such girls have a relatively good medium 
term prognosis for overcoming this chaotic period. 
Maturity and increasing autonomy make them more 
resilient. 

It is our impression that boys are less likely to 
have such an enmeshed relationship, and that 
devious manipulation is the greater factor. For a 
small number of these difficult diabetics, the solu- 
tion lies with carefully selected semiresidential 
schooling. 


Complications of diabetes 


The natural history of insulin dependent diabetes ts 
such that paediatricians are largely divorced from 
the problems created by retinopathy, nephropathy, 
neuropathy, and large vessel disease. Less sophisti- 
cated colleagues have a curious misconception that 
this gap denies us an essential insight into diabetes 
and its management. The reality is that children’s 
diabetes services are actively mobilising themselves 
to pursue increasingly gcod control during the phase 
of life when it is most difficult to achieve. Most 
families are only too well aware of the potential 
threats facing their child. They are regularly exposed 
to advertisements and media revelations highlighting 
the likelihood of blindness, amputation, and heart 
attacks. It requires considerable delicacy to explore 
these issues with youngsters and their parents. 

Our current strategy for detecting complications is 
relatively conventional but it has the advantage of a 
computer based patient record system that ensures 
regular procedures. These include annual eye 
examination (with dilatation if duration of diabetes 
is 10 years or more), annual blood pressure measure- 
ment, urine screening for infection and proteinuria, 
skin state, liver size, and assessment of finger joint 
flexion deformity. We do not plan to screen for 
microalbuminuria until there is clearer guidance on 
cptimal procedures for sample collection and 
measurement. 


Transfer to the adult diabetes service 


We usually arrange to transfer patients between 16 
and 18 years of age but remain sensitive to the 
wishes of those who prefer earlier promotion. Those 
whose experience of lite is rapidly outpacing their 
carers in the children’s service clearly need prompt 
handover! A common approach to diabetes manage- 
ment and shared support staff facilitate transfer. 
The computer based record system ensures contin- 
uity of documentation and permits us to follow the 
progress of our ex-patients. The establishment of a 
local diabetes centre and adolescent clinics will give 
us an opportunity to explore whether structured 
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handover clinics offer any additional advantage. The 
unacceptable drop out rate after transfer reminds us 
that paediatricians and diabetologists must work 
closely together to ensure that clinics become more 
attractive to young adults so that the investmen: of 
care during childhood is not squandered. 


I am grateful to my colleagues in the children’s diabetic clinics at 
University Hospital, Nottingham and Kings Mill Hospital, Su-ton- 
in-Ashfield for their consistent and enthusiastic support. I am 
especially indebted to Mrs J Noronha and Mrs J Wynford-Jones 
whose dedicated lia-son work has contributed so much to our 
service. 
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Neonatology—then and now (C H M Walker) 


Assisted ventilation in the newborn (1964) 


Assisted ventilation in terminal hyaline membrane disease 


MARIA DELIVORIA-PAPADOPOULOS AND PAUL R SWYER 
Hospital for Sick Children and University of Toronto, Toronto (Arch Dis Child 1964;39:481-4) 


Goldsmith and Karotkin' researched the history of assisted 
ventilation and found that a record of mouth to mouth 
methods goes back to Old Testament times, and Hippo- 
crates himself reported his experience with tracheal 
intubation to support pulmonary function. These skills 
were ignored for about 2000 years as it was not until the 
16th century that attention was again paid to this subject 
when bellows and an oral tube were used. Assisted 
ventilation in the newborn does not seem to have been 
used until the 1800s by which time methods for mechanical 
ventilation in adults were established. Through the 1950s 
positive and negative (‘iron lung’ type) pressure devices 
were tried as were intragastric oxygen, body tilting, 
phrenic nerve stimulation, and manual bag with mask or 
tube. Ian Donald and his colleagues, in 1953, were 
probably the first to use a positive pressure patient cycled 
respirator in the newborn, but it is strange that, like the 
early work on penicillin and phototherapy, the significance 
of their pioneering efforts seemed to go unrecognised. This 
certainly was the case concerning ventilation in the 
newborn in the United Kingdom as about another 10 years 
passed before a paper on assisted ventilation in hyaline 
membrane disease appeared in the Archives. 

This 1964 article from Toronto cited reports from only 
three other centres, one each in a Scandinavian, a South 
African, and an American journal, from the 11 years 
between. And even in 1964 it was still considered by many 
as ethical to use assisted ventilation in only the virtually 
moribund baby. Not much wonder that out of 18 bab:es 
only one survived. Birth weights were given of 12 of these 
who survived more than an hour of ventilation and they 
ranged from 1200 g to 3900 g. All but one had a pH below 
7-00, a PCO, above 100 mm Hg and eight had a carbon- 
dioxide content below 20 mm/I. The discussion continues: 

‘Infants in the worst condition evinced no appreciable 
clinical or biochemical response (to ventilation). The 
necropsy finding of massive pulmonary haemorrhage 
associated with hyaline membranes explains the 
failure of assisted ventilation to achieve gas exchange’. 


‘It seems that if the stage of clinical death is not too Zar 
advanced the condition is potentially reversible’. 


‘Our results suggest that the best hope of success with 
this treatment lies with its application in the pre- 
terminal rather than in the terminal state’. 


Today. With hindsight one could have predicted the high 
mortality due to very late initiation of ventilation and gross 
prolonged acid/base imbalance. It is probably hard jor 
younger paediatricians to appreciate that ventilators were, 
for these reasons and for some considerable time, regarced 
by many as ‘death machines’. Such was the state of the art 
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even in the mid 1960s that it was very difficult to convince 
the caring team, especially the nurses, that ventilation 
should be started much earlier in the course of hyaline 
membrane disease. It is interesting that the massive 
pulmonary haemorrhages mentioned are now a relatively 
rare phenomenon, due no doubt to the integrity of the 
vascular system being maintained by regular biochemical 
adjustments and to better techniques and controls. Unfor- 
tunately, however, other pathologies have taken their 
place, for example, bronchopulmonary dysplasia, air 
leaks, and tracheal stenosis. 

Thus 25 years on, having passed through the era of the 
Gregory box and sternal traction we have a new language 
(PIP, PEEP, IPPV, CPAP) and different uncertainties 
(synchronous ventilation, paralysis, surfactant, rates, 
rhythms, and pressures). Let us hope that the encouraging 
reports about surfactant not only in assisting ventilation 
but also in reducing the incidence of associated pneumo- 
thorax and intraventricular haemorrhage” are confirmed 
and that it will not take us another 25 years to learn how 
best to use the technology now at our disposal. 
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Treatment of renal failure ir neonates 


Sir, 

Meeks and Sims describe their experiences of acute -enal 
‘failure in a neonatal intensive care unit; data were 
abstracted retrospectively from the hospital records over a 
four and a half year period; and acute renal failure was 
detined as anuria of 24 hours’ duration or concern by a 
clinician about poor urine output together with a serum 
urea concentration exceeding 10 mmol/l oz serum potas- 
sium exceeding 7-5 mmol/1.' I would like to commert on 
some of the points raised in their paper. 

Between February and December 1985 1 carried cut a 
prospective survey of acute renal failure in 788 consecative 
admissions to a regional neonatal intensive care unit. The 
diagnosis was based on at least one of the following three 
criteria; a serum creatinine concentraticn persistently 
rising over a minimum of two days, oligu-ia (<1 nā/kg/ 
hour) or anuria resistant to volume repletion and present 
for a minimum of eight hours, hyperkalaemia (confirmed 
on a repeat unhaemolised sample; potassium corcen- 
tration >7-5 mmol/l) together with at least one of 
the following ‘two criteria: otherwise unexplained 
metabolic acidosis (pH <7-25, base deficit >10 mmol) or 
haematuria. 

Twenty four (6-2%) babies developed reral impairment 
suggestive of acute intrinsic renal failure; six infants (5%) 
- survived, all of whom had been managed conservatively. 
Eleven babies presented anuric, 10 oliguzic, and three 
were non-oliguric. Overwhelming septicaemia was the 
commonest underlying associate, occurring m eight infants 
(33%), all of whom were of less than 1500 g birth we:ght. 
Four babies (17%) suffered severe perinatal asphyxic; all 
were over 35 wezks’ gestation and outborn. 

Thirteen of the 24 infants had a plasma urea concentra- 
tion within the normal range at the time of diagnoss. I 
would suggest that measurement of plasma urea ts of Ettle 
value in the newborn as it is influenced by numerous Ron- 
renal factors. Misleading rises in the presence of normal 
renal function may be seen in catabolic states suck as 
trauma and sepsis- and in the presence cf sequestered 
blood; conversely. the higher anabolic state of the healthy 
newborn suggests that relatively smaller increments in 
serum urea may reflect renal impairment. 

The usefulness of three biochemical irdices, in the 
evaluation of the oliguric neonate, was assessed. A 
fractional sodium excretion exceeding 2:5%,” urine to 
plasma creatinine ratio of less than 20, and urinary sodium 
concentration exceeding 40 mmol/l,> have been described 
as suggestive of acute intrinsic renal failure. Only 57% of 
infants with volume repletion resistant oiguria had a 
fractional sodium excretion of greater than 2-5% however, 
and 43% a urine td plasma creatinine ratio of less tham 20 
(poor sensitivity). Although all these infants had a urirary 
sodium concentration exceeding 40 mmol. (high sensi- 
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tivity), the median urinary sodium concentration in infants 
less than 34 weeks’ gestation in the first week of life is 
around 88 mmol/l (poor specificity).‘ 

Retrospective review can only be regarded as a poor 
index of significant oliguria or anuria. In addition to the 
possibility of prerenal oliguria, 7% of normal infants fail to 
void during the first 24 hours of life; neonates do not empty 
their bladders completely on voiding; sick infants may 
develop retention of urine. Furthermore the occurrence of 
non-oliguric renal failure in the neonate is a recognised 
entity. 

Meeks and Sims describe 30 neonates with acute renal 
failure over a four and a half year period. Though they do 
not state the total number of admissions over this period, 
this is likely to be a considerable underestimate, despite 
their conviction to the contrary. Norman and Assadi 
reported a 6% incidence of acute renal failure in a series of 
314 consecutive admissions to a neonatal intensive care 
unit; this is a figure similar to ours. 

The recognition of acute intrinsic renal fatlure in the 
neonate is difficult. Failure to consider the problem in an 
anticipatory manner, with careful monitoring of urine 
output and serial measurement of serum creatinine is likely 
to result in continued underdiagnosis. 


References 


' Meeks ACG, Sims DG. Treatment of acute renal failure in 
neonates. Arch Dis Child 1988;63:1372-6. 

2 Mathew OP, Jones AS, James E, et al. Neonatal renal failure: 
usefulness of diagnostic indices. Pediatrics 1980;65:57~-60. 

3 Anand SK. Acute renal failure in the neonate. Pediatr Clin 
North Am 1982;29:791-800. 

4 Modi N. Development of renal function. Br Med Bull 1988;44: 
935-56. 

$ Norman M, Assadi F. A prospective study of acute renal failure 
in the newborn infant. Pediatrics 1979;63:475-9. 


N Moni 

Department of Paediatrics 

and Neonatal Medicine, 

Royal Postgraduate Medical School, 
Hammersmith Hospital, 

Du Cane Road, London W12 OHS 


Drs Meeks and Sims comment: 


We read with interest the letter from Dr Modi and would 
like to reply to some of her comments. Acute renal failure 
occurred in less than 2% of all admissions to the neonatal 
medical and surgical units during the study period. 
Although this figure is much lower than that of other 
reports,’ the incidence of acute renal failure depends on 
the diagnostic criteria used. We assumed oliguria of less 
than 24 hours’ duration to be a feature of hyaline 
membrane disease rather than acute renal failure.* By 
taking oliguria present for more than eight hours as 


AS 


signicicant, our incidence of acute renal failure would have 
been considerably higher, and the survival rate much more 
favorrable. 

One of us (AM) has also conducted a prospective study 


` of renal function in babies requiring ventilatory support fer 


four or more days during their first week of life. The study 
group of 22 babies, mean (SD) gestation 31 (4-3) weeks, 
represented about 10% of those admitted to the neonatal 
unit Over a six month period and were typical of those 
requ.ring intensive care. Depending on the criteria used, 
the incidence of acute renal failure in the study group was 
between 5% (hyperkalaemia) and 82% (urinary sodium 
concentration exceeding 40 mmol/l for 48 hours). 

Sick newborns are treated with many drugs having renal 
effects, such as in this study: frusemide (n=17), isoprena- 
line (n==6), tolazoline (n=4), epoprostenol (n=3), dopa- 
mine (n=2), and sodium nitroprusside (n=1). The nat- 
riuretic effect of frusemide, for example, may be delayed 
until beyond the third day after administration and its 
durztion of action is variable,’ making interpretation of 
urinary sodium and fractional excretion of sodium impos- 
sible and invalidating their use as parameters for acute 
renél failure. 

We agree that retrospective diagnosis of acute renal 
failure is far from ideal, but it should be appreciated that 
prospective recognition may also be difficult. Only by 
carefully monitoring urine output and critically assessing 
biochemical parameters will accuracy of diagnosis improve. 
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Thyroid function in children after 
treatment for acute lymphoblastic 
leukaemia 


Sir, 

It is known that cranial irradiation during central nervaus 
system prophylaxis of acute lymphoblastic leukaemia can 
cause endocrine deficiencies, including thyroid dysfunction. ! 
Sheet et al showed that five out of 58 patients treated for 
acice lymphoblastic leukaemia had raised serum thyroid 
stimulating hormone concentrations after treatment with 
240) or 2500 cGy cranial irradiation,’ and Robison et al 
showed that 10% of long term survivors treated with 1800 
or 2400 cGy cranial or craniospinal irradiation had thyroid 
abrormalities, which included primary hypothyroidism, 
compensated hypothyroidism, thyroid adenoma, and 
carzinoma. 

In an attempt to discover whether thyroid damage 
occurs with low dose cranial irradiation, we evaluated 
thyroid function by measuring concentrations of serum 
thyroxine and thyroid stimulating hormone in 64 out of 98 
patients with acute lymphoblastic leukaemia. They were 
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diagnosed between August 1981 and September 1985 and 
had received prophylactic treatment to their central 
nervous systems. The latter comprised 1800 cGy cranial 
irradiation in 10 fractions over 12 days which was given 
soon after achieving complete remission and intrathecal 
methotrexate. All patients were treated according to a 
protocol devised at this hospital? or the UKALL X pilot 
protocol.* The 30 girls and 34 boys were aged between 2 
and 12 years (mean 6-2) at diagnosis. Thyroid status was 
evaluated between three and six years (mean 4-9) from 
diagnosis. 

One out of the 64 children was found to have a mildly 
raised thyroid stimulating hormone concentration (6-4 
m/l) at three years from diagnosis but this returned to 
ncrmal within four months. Serum thyroxine concentration 
was normal when tested on three occasions over this 
period. The remaining 63 children had normal thyroid 
function. No patient had clinical evidence of thyroid 
neoplasia. 

A proportion of patients in the study of Robison et al 
received craniospinal irradiation that involved direct 
irradiation to the thyroid gland. Although they found no 
association between radiation dose or field and thyroid 
hypofunction, we surmise that direct irradiation of the 
thyroid, together with higher dose used in some patients, 
may account for the increased incidence of thyroid 
abnormality in their series. None of our patients received 
irradiation of the spine, and all were treated at the low 
dose of 1800 cGy. The dose of scattered radiation received 
by the thyroid gland was assessed in 10 patients and was 
fcund to be between 2-5 and 4% of the total dose. 

We conclude, therefore, that prophylactic irradiation 
confined to the cranium at the dose of 1800 cGy is not 
deleterious to the thyroid gland up to six years from 
diagnosis. 
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Does ABO incompatibility matter? 


Sir, 
Quinn et al show with the progression from ABO 
compatibility to ABO incompatibility and then to ABO 
incompatibility with a positive Coombs test that there-is an 
increasing incidence of jaundice, but the jaundice de- 
creases in severity (see table).' About half of the ABO 
incompatible babies who had a positive Coombs test kad a 
peak bilirubin concentration less than the lower limit of 
bilirubin in the jaundiced ABO compatible babies 

It is clear that Jaundice, a positive Coombs test. and 
ABO blood group incompatibility are not sufficient cr-teria 
on which to base a diagnosis of ABC incompetible 
jaundicé. The data are entirely compatible with the 
assumption that ABO incompatible jaundice is a figment 
of the paediatricians’ vivid imagination, 
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Dr Quinn, Weindling, and Davidson comment: 


We concur with Dr Williams’ interpretation of our cata. 
There is little doubt that bias was introduced into the 
ascertainment of jaundice because of the paediatricans’ 
prior knowledge of the result of the elution and Coombs 
test. This would explain increased frequency of detection 
with lesser severity in elution and Coombs positive ceses. 
We are not sure whether ABO incompatible jaundice is a 
figment of the paediatricians’ imagination cr whether the 
elution and Coombs test are inappropriate for its detec- 
tior.. Brouwers et al recently published data suggesting that 
a combination of the antibody dependent cell mediated 


cytotoxicity assay and antigen density of A or B antigens. 


on the red cells together provide a good screening test for 
ABO incompatibility.' Unfortunately these investigat ons 
are not widely available. 


Table Details of infants from Quinn et cl’ 


Group 


ABO compaible 
(control grocp) 
(n=110) 


No (%) with jaundice 

Median peak serum bilirubin 
of jaundiced babies (pmol/l) 190 
Range 159-295 


18 (16) 
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Rectal nifedipine in acute severe 
hypertension in young children 


Sir, 

We read with interest the paper by Evans et al on 
sublingual nifedipine for the treatment of acute severe 
hypertension.’ They found that sublingual nifedipine 
rapidly lowers blood pressure in children with acute severe 
hypertension and we agree with them. 

Evans et al did not experience hypertensive children 
under the age of 5 years.’ It is difficult to administer a 
liquid medicine sublingually to young infants. We, there- 
fore, attempted rectal administration of nifedipine in 
hypertensive children including infants. 

The volume inside a 10 mg capsule of nifedipine is 0-34 
ml. Based on our dose range (0-2 to 0-5 mg/kg), we 
aspirated the extra contents from the capsule with a 
syringe. We made another hole in the capsule which we 
then administered rectally. We treated nine severely 
hypertensive children aged 10 months to 15 years,” five of 
whom were under the age of 5. The hypertension was 
secondary to glomerulonephritis in three, renovascular 
hypertension in three, and other causes in three. We 
observed successful effects of rectal nifedipine in all cases, 
although Evans et al failed to control blood pressure in 
some patients.’ Its effect in lowering blood pressure 
appeared within 10 minutes after administration, and 
lasted more than three hours. Side effects were mild and 
infrequent; they included asymptomatic tachycardia and 
mild flushing. 

Nifedipine is an excellent drug for the treatment of acute 
severe hypertension as reported.! We are sure that rectal 
administration is reliable in young children. 
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(n=110) with positive Coombs test 
(n==36) 

29 (26) 14 (39) 

171 162 
111-236 
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Sublingual nifedipine in acute severe 
hypertension 


Sir, 

We read with interest the recent article by Evans and 
associates in which sublingual nifedipine was shown to be 
safe and effective for the treatment of acute severe 
hyp2rtension in children’; this is consistent with previous 
stuGies. However, van Harten et a° and McAllister? 
reported negligible sublingual absorption of nifedipine in 
adu ts, suggesting that significant nifedipine plasma con- 
centrations are not achieved until the contents of the 
capsule reach the stomach and are then absorbed. They 
observed a higher peak nifedipine plasma concentration 
and a shorter time to reach peak concentrations when a 
patient bites the capsule to liberate its liquid contents, and 
the swallows, compared with when they squeeze the 
conzents under the tongue. 

S:egler and Brewer reported a mean of 57 minutes 
(rarge 15 to 90 minutes) for the time to achieve maximum 
decrease in blood pressure when nifedipine was adminis- 
tered orally to children while sublingual administration 
resulted in a mean time to maximum effect of 24 minutes 
(rarge 10 to 45 minutes).* In this study, nifedipine was 
administered by the oral route in young patients for whom 


` reliable sublingual administration could not be assured. 


Thes a possible explanation for the longer time to 
maximum effect observed in this study with the oral route 
mat be due to pharmacokinetic differences between 
infants and children. It would be interesting to know the 
change in blood pressure observed at 15 minutes in the 
study by Evans and colleagues. This information could 
thea be compared with the onset of action in adults woo 
swallowed the contents of the capsules after biting them 
anc. to the onset in infants and children who swallowed the 
contents of the capsules. 

Ia addition some patients do not tolerate the strong mint 
tast2 of the liquid contents of a nifedipine capsule; this can 
result in nausea and vomiting of the medication. There- 
fore, in these patients oral administration may be an 
appropriate alternative as time to peak nifedipine plasma 
comentrations after oral administration of the capsule in 
adits appears to occur within 30 minutes.” 

-The data presented by Evans and associates further 
supports the effectiveness of nifedipine for the purpose of 
rapidly lowering blood pressure; however, the sublingual 
rovte may not be the optimal route of administration in 
chi dren who can swallow a capsule. 
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Drs Evans, Shaw, and Brocklebank comment: 


In our study in those subjects where we recorded values for 
fall in blood pressure at 15, 30, and 60 minutes after the 
administration of sublingual nifedipine the maximum fall 
in blood pressure was seen at 30 minutes. 

The mean fall in mean arterial pressure at 15 minutes 
was 22 mm Hg and at 30 minutes was 32 mm Hg (this 
excludes values on two non-responders). These results are 
consistent with the rapid onset of action reported by 
Siegler and Brewer. However, we fear they do not further 
our knowledge as to the route of absorption. It may well be 
that the oral route is preferable (particularly in infants) not 
because of better absorption but because it produces a 
slower fall in blood pressure. 


Heparin and suspected Sanfillipo 
syndrome 


Sir, 

Initial screening of urine from a child with undiagnosed 
severe learning difficulties suggested a diagnosis of 
Sanfillipo syndrome. One dimensional electrophoretic 
separation of mucopolysaccharides' from this child’s urine 
showed a large band migrating in the heparan sulphate 
region (figure). The child had no other features of 
Sanfillipo syndrome and further urine samples from the - 
same child were normal. Examination of other children, 
however, from the same school resulted in the fortuitous 
identification of Sanfillipo A in a previously undiagnosed 
child. 

It seemed unlikely that the original specimen had been 
collected from the wrong child. It was suggested that the 
urine sample could have been inadvertently collected into 
a cytogenetics sample tube. Blood samples for cytogenetic 
analysis are collected into heparinised 25 ml universal 
tubes that are otherwise identical to the tubes used by 
chemical pathology laboratories for urine samples. 
Repeated analysis of normal urine samples collected into 
cytogenetics tubes confirmed that the abnormal band 
originally identified as heparan sulphate was, in fact, 
heparin. 
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Figure One dimensional electrophoretic separation o} 
mucopolysaccharides stained with alcian blue. Lane 1: 
standards: CS, chondroitin sulphate; DS, dermatan 
sulphate; HS, heparan sulphate. Lane 2: urine collectec into 
cytogenetics bottle; lane 3: urine from a child with Sanfclipo 
syndrome, and lane 4: urine from anormal child. 


The diagnosis of Sanfillipo syndrome should always be 
confirmed by white cell enzyme analysis. Heparin zon- 
tamination is a previously unreported cause of abno-mal 
urine mucopolysaccharide electrophoresis. 
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Duration of protection against 
tuberculosis conferred by BCG 
vaccination in infancy 


Sir, 

Recent, studies confirm that BCG vaccination in the 
newborn and in infants confers valuable protection agzinst 
tuberculosis.! However, little is known about the duracion 
of protection provided by BCG vaccination. It is o-ten 
implied that tuberculin skin sensitivity induced by ECG 


Table Decreasing effect of BCG with time after vaccination 


Age band No of Protective efficacy 95% Confidence 


(vears) cases of vaccination (%) interval (%) 
D3 36 77 53 to 89 
+6 36 60 7 to 83 
7-9 21 49 —41 to 82 

1)}+12 15 27 —193 to 92 


vaccination equates with immunity provided by BCG, and 
that sequential tuberculin skin testing therefore gives 
information about the duration“f protection provided by 
BCG.” Nevertheless, there is contrary evidence which 
suggests that the level of immunity provided by BCG is 
unrelated to the degree of tuberculin skin sensitivity.° 

In order to study the duration of protection provided by 
BCG we reanalysed the data from a recently published 
study looking at the effectiveness of BCG given to infant 
Asian children.* In brief, this showed that 57% (62/108) of 
Asian children who developed tuberculosis had received 
veccination, compared with 78% (336/432) of a group of 
age and sex matched controls who did not develop 
tuberculosis. The overall protective efficacy of BCG 
vaccination was 64% (95% confidence interval: 43% to 
77%). 

The further analysis we undertook consisted of sub- 
dividing the cases and controls into four age bands 
determined by the age at which the cases developed 
tuberculosis. The proportion of patients and controls 
within each age band who had received BCG was then 
ascertained, and the percent efficacy of BCG vaccination 
calculated as described previously.* The table shows the 
results. 

The numbers of cases and controls within each age band 
were relatively small compared with the ‘overall analysis 
therefore the 95% confidence interval for each estimate of 
protective efficacy is wide, and the results must be 
interpreted with caution. However, the figures for pro- 
tective efficacy suggest that BCG vaccination in infancy 
may confer useful protection against tuberculosis for at 
least nine years after vaccination. More importantly, the 
maximum protection is provided during the first three 
years after vaccination—the time when children are at 
greatest risk from disseminated tuberculosis. 

We suggest that the above data reinforce the view 
expressed in our original publication that BCG vaccination 
in infant Asians is a valuable protective measure against 
tuberculosis. 
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Tubular dysfunction and 
microalbuminuria in insulin dependent 
diabetes 


Sir, 
In a recent paper by Walton ef al investigating tubular 
function in diabetics, urinary a-i-microglobulin excretion 
was found to be significantly higher in diabetic children 
compared with controls.' Using an enzyme immunoassay 
(Imzyne a,-M, Fujirebio Inc) we obtained similar results. 
In 62 type 1 diabetics (38 girls), aged 3 to 21 years, with 
duration of disease from one week to 13 years, urinary 
a-1-microglobulin excretion was evaluated prospectively 
every three months for one year; 54 healthy subjects (32 
girls), aged 4 to 21 years served as controls. Diabetics were 
divided into three groups according to their duration of 
disease (group A: less than five years; group B: five to 10 
years; group C: more than 10 years); during the study 28 
poorly controlled children (with stable glycated haemo- 
globin (HbA,,) concentration >10%) improved their 
metabolic control and after 12 months HbA,, concentra- 
tions were less than 8%. In diabetics urinary excretion of 
a-1-microglobulin was significantly higher than in controls, 
particularly in group C patients. In agreement with Dr 


Table Urinary a-1-microglobulin excretion (mgimmol 
creatinine) in 28 poorly controlled diabetic children and in 
54 normal children 


During poor 
glycaemic control 
(stable HbA,. 


After 12 months 
of improved 
metabolic control 


>10%) (HbA,, <8%,: 
Diabetic children: 
Group A (n=9) 
Median 0-54* 0-27 
Range 0-21-1-64 0-11-0-94 
Group B (n=10) 
Median 0-62* 0-29 
Range 0-18-1-78 0-16-0-96 
Group C (n=9)} 
Median 0-75* 0-66* 
Range 0-28-2-07 0-22-1-98 
Normal children 
Median 0-25 
Range 0-10-0-88 


*p<0-001 compared with normal children. 
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Walton’s study, a significant correlation was found be- 
tween HbA,, values and urinary a-l-microglobulin excre- 
tion as well as between 24 hour glycosuria and urinary 
excretion of a-1-microglobulin. In poorly controlled dia- 
betics with duration of disease shorter than 10 years (group 
A and B) urinary a-1-microglobulin excretion returned to 
normal when metabolic control improved, while it re- 
mained high in children with duration of diabetes longer 
than 10 years (group C) (table). Albumin excretion rate 
was less than 15 ug/minute in all diabetic children during 
the study. 

Our data confirm that glycaemic control influences 
urinary excretion of a-1-microglobulin; however, despite 
good metabolic control, children with long duration of 
diabetes and without microalbuminuria show an increased 
excretion of a-J-microglobulin. 

Although diabetic kidney disease is primarily a 
glomerulopathy,’ we believe that impaired tubular func- 
tion is detectable earlier than glomerular damage. 
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Bulging fontanelles in infants without 
meningitis 

Sir, 

We read with interest the article by Mann et al on transient 
intracranial hypertension of infancy.! We submitted a 
similar report to this journal in 1986 that was not accepted 
for publication in competition with other papers coming 
through at that time. 

Over a six year period, seven infants (see table) were 
admitted to the Royal Alexandra Hospital for Sick 
Children, Brighton, with bulging fontanelles and fever. 
Examination of the cerebrospinal fluid and blood cultures 
was normal in each case. All seven were previously 
healthy, but case 4 had Poland’s anomaly. Cerebrospinal 
fluid pressure was raised in the three infants who had the 
investigation performed. All the infants’ fontanelles had 
returned to normal within 72 hours. We believe all our 
patients were suffering from viral infections, but the 
relevant investigations were not complete. A history of 
mild head injury was obtained in case 3. In two of our cases 


' the bulging fontanelles returned in the presence of further 


infections. The mother of case 4 brought her daughter back 
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Table Details of infants with bulging fontanelles 








Case Sex Age Symptoms Cerebrospinal Cerebral No of 
No (months) fluid pressure imaging recurrences 
(cm H,O}* 

1 F 5 Upper respratory Not done Not done — 
tract infection 

2 M 4 Upper resp-ratory 30-32 Computed tomogram, — 

tract infection normal 

3 F 9 Upper resp:ratory 30 Ultrasound l 
tract infection normal 

4 F 4 Gastroenter'tis 16 Ultrasound 2 
(Echo 18 virus) normal 

5 M 5 Febrile, rasi Not done Not done —— 
over shordders 

6 M 4 Gastroentertis Not done Not done ~~ 

7 F 2 Upper respt-atory Not done Not done ~=- 
tract infection 

*Normal range for infants 4-15 cm H,0.° 

to the hospital twice with recurrences of her bulzing ‘The Family Fund 


fontanelle, and at a later date admitted that her fontarelle 
became distended whenever she developed a cold. 

There have been few other reports of this phenomenon. 
Arracher and Spence reported on a 15 month old boy with 
similar findings in a review of 23 cases of benign 
intracranial hypertension in childhood and adolescence.” 
Of those under 12 years, 50% had a viral aetiology, and 
over half did not have papilloedema. Papilloedema wag not 
seen in any of our cases. The normal computed tono- 
graphy and ultrasound results were in keeping with the 
diagnosis. All the scans by Amacher and Spence vere 
normal, save for two in whom the ventricles were small. 

The patients in our series remained surprisingly well. 
Apart from the two who had gastroenteritis, only two of 
the remaining five were vomiting. In additior to the infants 
in this report, three others have been seen with bulging 
fontanelles after respiratory infections. Lumbar punctures 
were not performed as the infants were recovering wien 
seen. It is tempting to speculate that the fontenelle acts as a 
‘safety valve’. Perhaps the phenomenon has been urder 
recognised because infants have fewer symptoms ass2ci- 
atec with raised intracranial pressure than adults who have 
rigid skull vaults. 
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Sir, 

Paediatricians have supplied reports to the Family Fund 
for many years in support of families of severely disabled 
children. About 105 000 families have benefited since 
1973.' Washing machines, dryers, and holiday relief are 
the most needed and the present budget is £8 million of 
government money. 

Recently the Fund has been unable to help the parents 
of two of my patients (the only children of the family). 
They are severely mentally retarded, undiagnosed with 
marked involuntary movements, have very little indepen- 
deat mobility, and severely limited communication at the 
ages of 5 and 7 years. The Fund accepts that the children’s 
disabilities come within its medical criteria but is unable 
to offer the family help on the grounds that their economic . 
circumstances do not justify it. 

The Fund reports that only 0-9% of families have been 
refused help on the grounds that ‘they are too wealthy’ for 
the purposes of the Fund. It also accepts that parents who 
are denied on these grounds feel angry, and observes that 
all families tend to live up to the edge of their income: 
‘Relatively well off families have understandably high 
expectation in material and personal terms so that the 
stress they experience can be no less acute than that experi- 
enced in less favourable circumstances’.* The Fund stresses 
that it does not operate a means test but justifies each grant 
individually. It comments on its sensitivity to the excep- 
tional expense of having more than one handicapped child, 
or unusual expenses because of particular disabilities. 

The Family Fund grew out of the appreciation of the cost 
of caring for disabled children after the thalidomide 
trazedy,° and it is accepted that low income families should 
have greatest priority. 

If my patients’ families were ‘wealthy’ in the ordinary 
sense of the term, this letter would not have been written. 
‘Toco wealthy’ is a threshold under regular review but 
seems to be around a gross income of £12 500 per annum. 


A 


Admittedly a quarter of all children in Britain have no 
annual holiday (half in Manchester). One in 20 has no 
washing machine (15% in Manchester). And there are 
families with quite limited incomes who fund holidays and 
laundry equipment. But if children meet the medical 
criteria for severe disability should there be exclusions at 
such moderate levels of income? If so, applications shoukd 
be discouraged. 
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Transient neonatal galactosaemia 


Sir, 
The case reported by Taylor et al reminds me of a child I 


saw in 1980 with a similar syndrome in association with 
cystic fibrosis. ! 


Case report 


A first born girl was admitted to hospital at the age of 
3 months because of failure to thrive (birth weight 3100 g, 
admission weight 3900 g: less than the third percentile). 
There were no specific clinical abnormalities. She was 
anaemic with a haemoglobin of 80 g/l and a reticulocyte 
count of 13%. She had abnormal liver function tests with a 
low plasma albumin concentration of 25 g/l and a raised 
serum glutamo-oxaloacetic transaminase activity of 
169 TU/l. Tests for bleeding, jaundice, congenital infection, 
hepatitis B antigen, and a, antitrypsin deficiency géve 
negative results. Her urine contained galactose and a 
plasma galactose concentration was 5-8 mmol/l (upper 
limit of normal 0-24 mmol/l). Subsequently red cell 
enzymes were studied and she was shown not to have 
deficiencies of galactose-1-phosphate uridy! transferase, 
galactokinase, or epimerase. 

She was treated with a galactose free diet, and galactose 
concentrations were normal within three days. She thrived 
so that her weight achieved the 10th percentile at 6 months 
of age and her liver function returned to normal. At 
9 months a milk diet was reintroduced and her urine 
remained galactose free. She was admitted to hospital at 
the age of 3 years because of weight loss and pneumonia. 
Sweat sodium concentrations were 84, 88, 117, and 
115 mmol/l. She has responded well to treatment for her 
cystic fibrosis. 


Comment 


This case is very similar to that reported by Taylor et al. 
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The response to a galactose free diet suggests that her liver 
abnormality was secondary to the raised blood galactose 
concentration. There were no clinical stigmata of cystic 
fibrosis before admission at the age of 3 years with chest 
symptoms and weight loss. Though cystic fibrosis may be 
associated with neonatal jaundice, this had not occurred. 


Reference 


' Taylor CJ, Rattenbury JM, Allen JC, Tulloh R. Transient 
neonatal galactosaemia. Arch Dis Child 1988;63:1388-90. 


C H CHEETHAM 
Amersham General Hospital, 
Amersham, Bucks HP7 0JD 


Sudden death in incomplete Kawasaki 
disease 


Sir, 

We read with interest the case report by McCowen and 
Henderson regarding sudden death in incomplete Kawa- 
saki disease.’ Recently we managed a similar patient 
presenting with this syndrome who diad suddenly despite a 
normal echocardiogram., 

A 2 year old Asian girl was admitted with a six day 
history of fever and four days of rash. The rash was 
maculopapular, starting on the chest and spreading to the 
limbs. She had mild palmar erythema, cervical lym- 
phadenopathy, stomatitis, and mild hepatomegaly. On 
admission the erythrocyte sedimentation rate was 125 mm 
in the first hour. The C reactive protein was 83 mg/1 and 
the platelet count was 448x10°/I rising to 762 10°/I on the 
eighth day after admission. Cross sectional echocardiogra- 
phy confirmed normal ventricular dimensions and func- 
tion. The proximal coronary arteries were well visualised 
and were of normal calibre. The electrocardiogram was 
also normal. Bacterial cultures and viral serology were 
negative, serum immunoglobulins, complement and anti- 
streptolysin O titres were normal. Neutrophil cytoplasmic 
antibodies were not present. On the ninth day in hospital 
her temperature settled and she was clinically improved. 
There was desquamation of the truncal rash, but not of the 
fingers. Forty eight hours later the patient collapsed 
suddenly and could not be resuscitated. 

At necropsy the right coronary artery was occluded by 
recent thrombus close to its origin. The wall of the left 
anterior descending branch was thickened and the lumen 
narrowed. Histology showed coronary arteritis without 
aneurysmal dilatation. 

Children with Kawasaki disease who have a high risk of 
developing coronary complications are Asians, aged less 
than 5 years, with fever longer than 14 days, and high 
erythrocyte sedimentation rates and platelet counts.* * 
This case illustrates the limited predictive value of echocar- 
diography in the acute stage with regard to cardiac 
complications. It also raises the question of when to 
institute antiplatelet treatment in children presenting with 
fever, a rash, and thrombocytosis. 
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Late onset ornithine carbamoyl 


transferase deficiency in males 

Sir, 

We were interested that Drogari and Leonard did not 
mention sodium valproate as a possible precipitant of 
symptoms in late onset carbamoyl transferase deficienc7 in 
males.' We wish to report such a case; to our knowledge 
this has not been reported before. 

A 10 year old boy, who had no previous medical. or 
family history, was started on sodium valproate 200 mg 
twice a day for worsening photosensitive absence seizures. 
After three weeks a subtherapeutic concentration of zhe 
drug prompted an increase in dose to 200 mg three times a 
day. Five days later the boy vomited twice. Solids end 
sodium valproate were withheld. The next day he vomi ed 
three more times and became difficult to rouse in he 
general practitioner’s surgery. He was immediately 
admitted to hospital but remained easily rcusable over- 
night. Twelve hours after admission his conscious level 
deteriorated. Blood glucose concentration was 5:5 mmol/l 
and ammonia 145 umol/l, his prothrombin ratio was .-5 
and aspartate aminotransferase activity 47 IU/L. All other 
liver function tests and a computed tomogram were 
normal. Blood sodium valproate concentration was 0 16 
mg/l (subtherapeutic). 

Eighteen hours after admission he was transferred to 
another hospital for intensive care. Assisted ventilation 
was begun. Intracranial pressure was low initially. Thirty 
six hours after his first hospital admission the blood 
ammonia concentration was 245 pmol/l and intracramal 
pressure 2-67-4-00 kPa. Chromatography of the urme 
showed a peak of orotic acid. This was initially a very small 
peak but after reversal of the effect of sodium valproéte 
with sodium benzoate, became a very large peak typical 
of ornithine carbamoyl transferase deficiency. Desp-te 
aggressive management of his intracranial pressure aad 
appropriate doses of dextrose, sodium benzoate, arginire, 
and growth hormone, intracranial pressure rose to 7-33 
kPa and ammonia to 918 pmol/l over the next 12 hours 
before coming under control. His cerebral perfusien 


pressure could not subsequently be maintained and he died- 


on the sixth hospital day. Very low residual ornithine 
carbamoyl transferase activity of 1-6 ymol/mg/hour (amd 
normal carbamoyl phosphate synthetase activity) was 
confirmed in liver obtained immediately postmortem. 


Hyperammonaemia and brain swelling in valporate 
toxicity complicating urea cycle disorders are more often 
rapidly progressive and fatal than in classical Reye’s 
syndrome even if, as in the present case, early and 
aggressive treatment is given. Such deaths are one of 
several metabolic hazards of sodium valproate that must be 
weighed against the potential benefit of treatment.” 
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Rubella immunisation for girls over 
14 years 


Sir, 

I was interested to read Dr Hodes’ article on rubella 
immunisation for girls over 14 years,' but believe that her 
findings may not justify her recommendation that rubella 
vaccination should be offered to girls until they leave 
school at 16 years of age. 

Dr Hodes offered her programme to 56 of 83 girls whose 
rubella immunity status was unknown, but she does not tell 
us why the other 27 were not invited. Only 25 of the 56. 
accepted, and 21 of them (84%) were found to be 
seropositive. The other four were vaccinated. The increase . 
in the proportion of girls vaccinated or immune from 86% 
to 90% was due largely to the finding of seropositive girls, 
and much less to vaccination. 

If it is assumed that the same proportion (84%) of all 83 
girls was immune, 566 girls (96-6%) were vaccinated or 
immune before Dr Hodes’ programme was introduced, 
and 570 (97:2%) afterwards, While applauding every effort 
to increase rubella immunity in the community, I wonder 
whether this marginal increase justified the expense of the 
enterprise. 
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Dr Hodes comments: 


Professor Smithells rightly criticises the fact that only 56 of 
the 83 eligible girls were invited. This was due to many 
practical problems that were described in the second and 
third paragraphs of the discussion. This is a shortcoming of 
the study and in future one would have to try harder to 
invite all eligible girls. 

Assuming that the same proportion (84%) of all 83 girls 
was immune, 70 girls would be seropositive and 13 


im 


R 


4k. 


seronegative. The total number of girls vaccinated or 
immune would have been (503+70) 573 (97:8%) before 
the programme and. (573+4) 577 (985%) afterwarcs. 
Professor Smithell’s figures of 566 and 570 respectively are 
probably due to an inadvertent miscalculation. In other 
words, there were 13 (2-2%) seronegative girls before and 
nine (1-5%) after the programme. The vaccination of 
four girls is worth the estimated cost of at most a few 
hundred pounds. There are still 20 cases a year of 
congenital rubella syndrome.’ Until rubella disease is 
eliminated it is extremely important to achieve an uptaxe 
of 100% in women of child bearing age. If the study had 
been completely succesful all 13 girls would have been 
vaccinated. 
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Reflex anal dilatation associated 
with severe chronic constipation 

in children 

Sir, 

Reflex anal dilatation is an important sign associated with 
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anal abuse in children.' The buttocks are parted gently and 
the examiner waits for up to 30 seconds. Where the sign ts 
present, the anal sphincter dilates to up to 2-3 cm and a 
view of the interior of the rectum is observed. The anus 
then frequently closes and then reopens in a dynamic 
fashion. 

Dr Clayden describes a ‘visibly relaxed anus such as one 
sees when a large faecal mass has chronically distended the 
rectum leading to a sphincter which is dilated’—there is no 
suggestion of the dynamic findings of reflex anal dilatation 
described in his paper.’ 

Perhaps if doctors could agree a common vocabulary,’ 
then these kind of irrelevant disagreements would not 
exist. 


y 
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Book reviews 


Programmes to Promote Breastfeeding. 
Edited by D B Jelliffe and E F Patrice 
Jelliffe. Pp 490: £30 paperback. Oxford 
University Press, 1988. ISBN 0-19-261457- 
6. 


Is the pendulum swinging back towards 
professional backing for breast feeding? I 
write this in the week before the vaccine 
for measles, mumps, and rubella erupts 
and have tke feeling that paediatricians are 
fully behind this campaign. Our enthu- 
siasm for breast feeding seems to have 
been less thunderous and perhaps this is 
one reason why fewer mothers are breast 
feeding.' The Jelliffes’ latest book, 
together with the forthcoming national 
campaign in the United Kingdom, may 
spur us to better things. 

The editors have gathered a galaxy of §5 
international experts on breast feeding and 
therefore there is a degree of overkill. The 
book looks at small scale and national 
programmes, the role of support groups, 
international agencies and professional 
associations (Canada, the United States, 
and Scandinavia are the stars—poor marks 
for the United Kingdom), at the role of the 
health service and the market, and at 
training and ‘policy issues’ (including the 
state of the WHO Code in each country). It 
is almost inevitable that when so many 
authors are writing on a subject close to 
their heart that there will be much rhetoric 
and repetition. Had the essence of the 
successful programmes been distilled into 
100 pages I believe we would have a best 
seller. A major defect is the lack of 
differentiation between campaigns in 
developed and developing countries. 
Though we can learn from the latter, the 
dangers of bottle feeding are far less in 
industrialised countries hence the thrust of 
the argument must be more on allowing 
informed choice than on the public’s 
health. What then are the keys to success- 
ful promotion? I can only pick out a few, 
noting with interest that measures targetted 
at health care workers, hospital practices, 
and the legislative field worked better than 
programmes aimed at teaching mothers. 

In the Phillipines, Dr Clavano revolu- 
tionised hospital practice and reduced 
infections by phasing out milk formula and 
bottle feeding completely in postnatal 
wards. In Finland, babies were put to the 


breast after brth and supplementary 
feeding was abardoned: in 1983, over 90% 
of babies breast “ed for over three months. 
Canadian paeciatricians organised a 
national information service for physicians 
and hospital steff. Photographs of staff 
breast feeding tkeir babies were posted in 
an antenatal clinic in Mexico. The best 
example of successful legislation to control 
bottle Seeding is Papua New Guinea, which 
put feeding bottes on prescription only in 
1977, with dramatic reduction in malnutri- 
tion and gastroenteritis. 

Can we learn “rom this book? It should 
certainly be to Land in all maternity and 
neonatal units. More important perhaps is 
to use it as an incentive for the BPA’s soon 
to come breast feeding campaign? 
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Clinical Nutritior in Paediatric Disorders. 
By D Bentley and M Lawson. Pp 332: 
£42-50 hardback. Bailliére Tindall, 1988. 
ISBN 0-7020—-12-45~9. 


‘Including digestion without tears for job- 
bing paediatricians’ might have been a 
suitable subtitle, zs it describes the authors’ 
intenticns. A collaboration between a 
paediatrician and dietician, the result is an 
interesting hybric. The first 197 pages are 
devoted to pethophysiology, clinical 
aspects. and management. The appendices 
run to 107 pages, sossibly meriting an entry 
in the Guinness Book of Records for a 
work or this lenæh. Clearly the aim is to 
present the relevant dietetic data without 
rendering the main text indigestible. In this 
it succeeds admirably. 

The first clinscal section deals with 
normal nutritional needs, dehydration, 
parenteral and enteral nutrition, and 
malnutrition. It éso contains sections on 
nutrition in cancer, burns, and trauma. The 
second section is a conventional ramble 
through gastrointestinal and hepatic 
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disorders, and the third deals with non- 
enteric disorders requiring modified diets 
for cardiac and renal disease, diabetes 
mellitus, obesity, and anorexia. 

Each topic is introduced by a mini review 
of current trends, suitably laced with up to 
date references. A description of the 
pathophysiology, a list of major features 
and investigations precede diagnosis and 
treatment. One criticism: research and 
esoteric investigations, although of interest 
to the paediatrician, are lumped together 
with the more established and proved tests, . . 
without at times giving clues as to relative > 
usefulness, reliability, or practicality. 

The text is replete with tables, figures, 
and diagrams that seek to break down the 
barriers to understanding the intricacies of 
digestion. l 

The appendices are to be used as com- 
panions to the text, and marshall together a 
great deal of information from national and 
international recommended dietary intakes 
and manufacturers’ data. More worked 
examples would have helped my under- 
standing. Overall, worth a read as a more 
practical approach than the standard texts, - 
with a user friendly, not entirely ‘cook- 
book’, approach. I am sure it will find a 
place in many paediatric departments. 


: A Habe 
CONSULTANT PAEDIATRICIAN 
West Middlesex University Hospital 


Pathogenesis and Immunity in Pertussis. 
Edited by A C Wardlaw and R Parton. 
Pp 482: £55 hardback. John Wiley, 1988. 


This must be the most definitive work on 
this subject available at the present time. It 
is not a book for the shelves of most 
general paediatricians but more a reference 
book that ts likely to be seen on the shelves 
of microbiologists. 

This book brings the combined know- 
ledge of 31 authors, from six countries, 
together in 21 chapters. It is written pre- 
dominantly by microbiologists, and covers 
all aspects of the organism and the disease. 
The early chapters cover the growth and 
virulence and the mechanism of action of 
each of the toxins. Further chapters con- 
sider the clinical aspects of pertussis, 4 





































ological responses, and the host parasite 
ationship. The final chapters review the 
icacy amd reactions to both whole cell 
id acellu_ar vaccines and their impact on 
epidemiology of the disease. 

T found the book remarkably easy to 
ad for a non-microbiologist and this is 
argely due to the concise editing and clear 
ormat particularly of the content pages. It 
~s both well indexed and referenced. 

- It makes interesting reading but it is 
more a reference book and with this in 
mind I will be donating this review copy to 
he local postgraduate library. 


S Lenton 
COMMUNITY PAEDIATRICIAN 
Bath District Health Authority 


- The Practical Assessment and Management 
-Of Childrem with Disorders of Development 
and Learning. By Mark L Wolraich. Pp 
471: £30-50 paperback. Wolfe Medical 
; Publicatiors, 1988. 


This book has been written for American 
‘primary care physicians, consequently it is 
ifficult to suggest an audience in Britain 
hose needs it would meet. Too detailed 
for the general practitioner, it gives both 
too little and too much information on 
some topics for the paediatrician. The title 
is misleading; the emphasis throughout is 
eoretical and the reader looking for ‘how 
to do it’ gu:dance will be disappointed. The 
reface defines the scope of the text as 
‘behavioural pediatrics’ and there is a 
confusing mclusion of topics that could be 
considered the province of child psychiatry, 
at the expense of more detailed discussion 
of developmental disorders and handi- 
- capping conditions. 
The book follows a common format, the 
irst secticn dealing with techniques of 
assessment and management and the 
econd cowering specific disorders. This 
nevitably results in discussion of some 
complex cisabilities in insufficient detail 
for the paediatrician. There are some good 
general chapters and I appreciated the 
emphasis cn the need for a family centred 
_ approach. The detailed chapters on 
- methods o? assessment, however, were less 
useful in their extensive consideration of 
tests not m general usage in the United 
Kingdom. The chapters on speech and 
language disorders are disappointing and 
important Smissions are chapters on neuro- 
logical examination, genetic counselling, 
u d clinical tests of vision and hearing. 


Management recommendations reflect 
the pattern of services in the United 
States—no references to district handicap 
teams but, thankčully, the verb ‘to state- 
ment’ has not yet crossed the Atlantic. 
Inevitably, a book on developmental 
disorders must be written in the context of 
the services, professional structures, and 
economy in which its readers work. 
Although there ere some good sections, 
this book will not find a ready market in 
Britain. 


S ILETT 

CONSULTANT COMMUNITY PAEDIATRICIAN 
Community Services Unit, 

Birmingham 


Neonatal Respiratory Care. Edited by W 
Carlo and R Chatburn. Pp 474: £22-50 
hardback. Year Book Medical Publishers, 
1988. ISBN 0-8154~-5536-7. 


This deceptively small votume is the second 
edition of a book originally produced in the 
late 1970s, with an authorship mainly from 
Cleveland, Ohio. It presents the reader 
with a holistic approach that covers most 
aspects of neonatal intensive care and the 
embryological development of the respira- 
tory system. This reflects the sick new- 
born’s multisystem disease from which it is 
difficult to separate cne organ system. 

The first quarter of the book concerns 
development, structure, and physiology of 
the respiratory system, which in the main is 
comprehensively executed. Many of the 
illustrations will be familiar to readers from 
standard texts. The second quarter deals 
with clinical aspects, ranging from delivery 
room management and nursing care to 
pharmacology and care of the parents. In 
many ways this section is the least satisfac- 
tory. Although it covers important areas of 
neonatal care, one sometimes feels that the 
relevance to respiratory care is lost in more 
general discussions. It is also rather repeti- 
tive, for example there are three descrip- 
tions, in separate chapters, of how to pass 
an endotracheal tube, including two dif- 
ferent guides to endotracheal tube size. 
Much of this is furtaer covered in the 
chapter on nursing car2, which again is not 
specifically respiratory care. . 

Because of the space devoted to clinical 
aspects the chapters covering respiratory 
diseases, radiology, and complications are 
relatively brief. Despite many recent refer- 
ences, these rare.y stray from the North 
American literature and ignore important 
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recent papers. The concluding chapters 
cover ventilation, including descriptions of 
high trequency ventilation, extra corporeal 
membrane oxygenation, and other new 
modes of gas exchange. Finally an appen- 
dix brings together a huge amount of 
normative data from multiple sources. 

Despite its comprehensive coverage of 
the subject, this book will be most useful to 
the paediatrician in the United Kingdom 
for the reference value of its outer chapters 
and appendices. It joins a fiercely competi- 
tive group of texts dealing with neonatal 
respiratory illness. 


N MARLOW 
LECTURER IN CHILD HEALTH 
Royal Liverpool Children’s Hospital 


Recent Advances in Epilepsy. Edited by 
Timothy A Pedley and Brian S Meldrum. 
Pp 266: hardback £45. Churchill Living- 
stone, 1988. 


Epilepsy is the commonest chronic neuro- 
logical disorder of childhood. Advances in 
the understanding of underlying mechan- 
isms, investigation, and treatment are the 
remit of general as well as specialist 
paediatricians. 

In this, the fourth of their series, the 
editors have maintained the very high 
standard previously achieved. All those 
who request _electroencephalography 
should read the chapter on the role of the 
electroencephalogram in the diagnosis and 
management of epilepsy. There are discus- 
sions on how to obtain the maximum 
information from the record, where it may 
be helpful in the choice of therapy, and its 
roles in long term follow up and withdrawal 
of treatment. For those who follow their 
patients into adolescence, and for the 
neonatologists, teratogenic aspects of anti- 
epileptic drugs are considered in detail. 
Epilepsy presenting as a symptom of para- 
sitosis may not be very common, but the 
coverage of the neurological complications 
of parasitic infestations is wide and gives 
access to much literature published in 
languages other than English. Prospects for 
improvement in seizure control by the 
introduction of new drugs are considered ° 
with admirable clarity. There is a detailed 
analysis of the place of corpus callosotomy 
for intractable secondary generalised sei- 
zures. The contributions on kindling; in- 
itiation and neuroanatomical spread of 
seizure activity; and, amino acid abnorma- 
lities in plasma, cerebrospinal fluid, and 
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brain are clearly written and well refer- 
enced, but the clinician may find them 
rather too theoretical. 

For the general paediatrician there is 
much in this volume to help in the day to 
day management of epilepsy. For the 
specialist in childhood epilepsy there is an 
imaginative range of contributions, and all 
are superbly referenced. 


S J WALLACE 

CONSULTANT PAEDIATRIC NEUROLOGIST 
University Hospital of Wales, 

Cardiff 


Biology of Human Milk. Edited by Lars A 
Hanson. ‘Nestlé Nutrition Workshop 
Series Vol 15.) Pp 231: $61-50 hardback. 
Raven Press, 1988. ISBN 0-88167—431-1. 


With so much discussion concerning the 


suitability of formula milks particularly for 
the low birthweight neonate, it is encourag- 
ing to find a book devoted to the opposi- 
tion! This book represents the latest in the 
Nestlé Nutrition Workshop series and has 
pulled together experts from both Europe 
and the United. States and represents a 
broad depth of investigation. 

The subjects covered are the chemical 
composition of human milk, from protein 
to the trace elements, both the hormonal 
factors and enzymes present and their 
possible roles, and the anti-infective pro- 
perties, including cellular as well as chemi- 
cal constituents. The style is to give an 
authorative view, and then to include 
discussion from the participants at the 
workshop, whick generally works well, and 
many of the important points raised occur 
in the discussion sections, which add depth 
to the book. 

The subjects covered are, in the main, 


well chosen, and provide an idea of pı 
gress for those not in the field of rece: 
advances in the study of breast milk. It-] 
disappointing, however, that so litt 
mention is made of practical problems th: 
present themselves to those concerned wit; 
feeding sick infants, and in particular the: 
role of milk banking. With so muct. 
concern about HIV and breast milk, `: 
found it surprising that this only warrantec ` 
a couple of lines in discussion. 
On the whole this is a fascinating book, - 
and while there is little to be gainec 
practically, it does give an insight into th 
gold standard for infant nutrition, and - 
such should be read by those responsib ` 
for infant feeding. 
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National Health Service White Paper 


Will it work for patients? 


Repeated attempts to reorganise the National Health 
Service (NHS) have in the past concentrated on the 
differing layers of consensus, management, and 
varying sizes of the administrative unit. Paedia- 
tricians have continued to ‘manage’ their clinical 
services for children without adequate informaticn 
and no control over or knowledge of the resources 
available to them. They have had to face a continuing 
shortage of manpower and aging and inadequate 
facilities against the background of increasing 
demands being made upon them. The Government's 
White Paper Working for Patients with its eight 
satellite working papers is a fundamental and radical 
rethink which will have a direct effect on our 
everyday professional lives and the way we care for 
- our patients. The Government has set itself two 
objectives: (1) to give patients, wherever they live in 
the United Kingdom, better health care and greater 
choice of the services available; and (2) to give 
greater satisfaction to those working in the NHS 
who successfully respond to local needs ard 
preferences. The quest for value for money ‘must be 
an essential element’ and those who take decisions 
which involve the spending of money must be 
accountable for them. 


Internal markets 


To achieve greater choice the Government are to 
establish an internal ‘provider’ market for hospital 
services. The district health authorities and budget 
holding general practices of over 11 000 patients w:ll 
act as ‘commissioning’ authorities with individual 
hospitals: self governing Trust Hospitals, the district 
managed hospitals, and independent hospitals who 
would compete with each other as ‘providers’. All 
general practitioners will be informed of the hospitals 
with which the district health authority has entered 
contracts and the nature of these contracts. They 
will be expected to refer patients within the terms of 
the contract and to those hospitals or departments 
which (in the district’s view) offer the best ‘value for 
money’ care. 

This internal market will require a much more 
* sophisticated information system than is currently 
available. It will also require more accountants and 
a new breed of lawyers to advise about haw 
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contracts will work and what to do if they fail. The 
Government recognises the need for ‘better 
information’ and has committed itself, in advance of 
the agreed evaluation by the profession due to be 
conducted this October, to the Resource Manage- 
ment Initiative (RMI). This initiative involves 
doctors, nurses, and other professional staff having 
information ‘at their fingertips’ about the care that 
their patients are getting. This is a welcome goal. 
But the information system needs to be ‘patient’ 
based and available on computer 24 hours a day 
seven days a week. It will cost a lot of money which 
must not come from the existing patient services. 
Unless such an operational system is sound and 
reliable, serious and costly errors by management 
will result as they do now from inaccurate, out of 
date, narrow based and irrelevant information. 
Before embarking on any responsibility for managing 
their clinical resources, paediatricians must be 
confident in their information system for children’s 
services, 


Funding 


The central funding of the NHS will be cash limited 
by Parliament. The resource allocation working 
party formula is to be revised rather than dis- 
continued. The formula is already based on popu- 
lations adjusted for standardised mortality ratios. 
These ratios are still to be used as a morbidity 
measure for death rates to people under the age of 
75. The new feature added to the formula will be the 
cost of providing services. The problem with paedia- 
trics is that child mortality being low is not a good 
indicator of child morbidity, which is relatively high. 
The new formula will still not take into account the 
social factors in a population which have a major 
impact on child morbidity. The Government has 
recognised that ‘sudden and substantial change’ in 
the money available for services in a district popula- 
tion would occur if the revised Resource Allocation 
Working Party (RAWP) formula, originally designed 
for regional populations, was to be applied imme- 
diately to each health district. Children’s services 
would be particularly susceptible to such swings. On 
the other hand paediatricians will be able to price 
the child health services more accurately in the 
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future and therefore make an improved, well thouzht 
out. and supported case for the provision of 
additional services by the identification of lozal 
needs. The imposed central formula from above is 
likely to cause a cash clash between the operational 
data available at local level. 


District services 


Two other important principles have emerged from 
the White Paper working papers. Firstly, each 
health district will ‘open its account in a posit on 
at least to continue to provide health care at zhe 
level which that population has enjoyed’ and taat 
secondly ‘emergency’ treatment should always be 
immediately available and without question. The 
majority of hospital paediatrics involves emergencies 
but the child health services which provide preventive 
developmental education and social paediatrics are 
non-acute but have considerable impact on -he 
‘acute’ services. It is thus essential that an appra:sal 
of the existing services provided in each distric: is 
made so that they at least are not compromised nd 
that information is developed on which the service 
can be improved. Some definition of what compres 
an emergency will be necessary. 

Districts are to identify their own ‘core’ services. 
Core services are those that must be provided 
locally. They include accident and emergencies end 
central public health services. The existing guidelines 
refer indirectly to the maternity services but aot 
specifically to paediatrics and child health. It is 
essential that the services for children both in acate 
hospital departments and in the child health serves 
are locally available. Otherwise the services for 
children will disintegrate. Each health district nust 
have a fully staffed acute children’s unit in association 
with a maternity department. 

There are opportunities in the White Paper for 
“community services’ to merge with hospital services. 
Paediatricians should seize on these in order to 
achieve full integration of the services for children in 
their districts. By joining together they will be able 
to make better use of their combined resources end 
it would be timely ifthe British Paediatric Associaton 
could issue some guidance to their members end 
health authorities about how this could be imple- 
mented. The danger to the community child heelth 
service lies in the lack of information about their 
activities particularly with regard to their suppor of 
the education authority and the social services. 
Health service indicators abound for acute care Dut 
there are very few for the ‘community’. Those tnat 
exist are very narrow based. Managers therefore 
could cast a blind eye and cut services without any 


discernible effect on those health service indicators 
which provide them with their merit payments. 


Self governing hospitals 


The lynch pin of the Government’s new design are 


the self governing hospitals. In its words they will 
have ‘a major role to play in improving services to 
patients’. These hospitals will remain ‘firmly in the 
NHS’. Self governing status will be thought to be 
‘appropriate’ for any major acute hospitals providing 
a reasonable comprehensive service. It will ‘often be 
sensible for a self-governing hospital to run a range 
of community-based services’. There are certain 
considerable attractions to this idea from the point 
of view of the devolution of management respon- 
sibility and the greater involvement of clinicians in 
running their services. There are very real dangers, 
however, particularly to professional independence 
and the standards of care for children. For instance 
these Trust Hospitals will not have to pay any regard 
to the Department of Health circulars on subjects 
such as services for children in hospital. Paedia- 
tricians will have to think very carefully and seek 
further advice before they hand their contracts to 
untried and transient local managers. 


Supraregional services 


Existing supraregional services that predominantly 
involve children will have direct funding from the 
‘centre’ for their fixed costs to ensure their continued 
viability. Variable costs will be met by general 
practitioners and district health authorities under 
contract. These variable costs will include capital 
charges on the valuation of expensive land and 
buildings in central London. The traditional referral 
of patients based on medical knowledge of what is 
right for the individual patient through personal 
contact is in danger of being replaced by the district 
health authority’s preference for a cheap alternative. 
Careful auditing, both financial and medical, will 
be required of these decisions by district health 
authorities that may have medicolegal consequences. 
Indeed it is likely that one successfully fought case in 
the courts about a ‘medical disaster’ might bankrupt 
a Trust Hospital. 


Medical audit 


Medical audit is a central pillar of the Govern- 
ment’s programme. It is defined as ‘the systematic 
critical analysis of the quality of the medical care, 
including procedures used for diagnosis and treat- 
ment, use of resources and the resulting outcome 
and quality of life for the patient’. The Government 


wishes to see a comprehensive system of medical 
audit in place within three years and ‘does not 
under-estimate the degree of challenge’. Its approach 
is firmly based on the principle that the quality of 
medical care can only be reviewed by a doctoz’s 
peers. The existing audit, especially that promul- 
gated by the Royal Colleges, will be built upon. Tne 
Standing Medical Advisory Committee chaired 3y 
Sir Eric-Stroud has been charged with producing a 
report on audit within the next few months. Little 
more than a basic framework is likely to De 
suggested in the limited time. The development of 
indicators of clinical outcome will take time and 
require a major investment in information systems. 
Rigid protocols based on existing inadequate deta 
are likely to lower medical standards and stile 
advances in medical care rather than improve it. On 
the other hand better information about the use of 
resources can be used by the profession to fut 
pressure on local managers and bring medical issues 
into sharp focus both locally and nationally. A 
related issue not addressed in the Government’s 
White Paper is a problem of medical ‘negligencz’. 
Increasingly decisions about medical outcome ere 
being made in the court of law rather than in the 
conference room and recent judgments are likely to 
put pressure on for more defensive medicine and 
therefore an increasing use of expensive diagnostic 
tests. The department’s own recommendations about 
the discharge of patients from hospital, for instance, 
are likely to have the adverse effect of increasing 
patients’ length of stay in hospital. 


Training and research 


The cost of training and research will be removed 
from the primary decisions of the ‘internal markets’. 
The cost of medical teaching will be ‘ring-fenced’ 
and the distribution of resources will reflect locations 
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—not just teaching haspitals—where the medical 
teaching is carried out. Cross charging in respect of 
clinical teaching by NHS staff and the provision of 
patient care by clinical academics may occur. 
The Government recognises the technical difficulties 
of cost allocation between service and teaching 
functions should ‘not be underestimated’. Hospitals 
are enjoined not to cut back on postgraduate 
training in order to achieve cost reductions if long 
term effects would mean poorer standards of service. 

All medical advances are research based though 
they may be triggered by chance clinical and labora- 
tory observations. Some new treatments involve 
expensive high technology but the majority, 
especially new drugs, have been highly cost effective. 
It is essential for the future development of the NHS 
that both pure and applied medical research are 
maintained and improved. 

The Government will be reporting separately on the 
question of research in the NHS once the recom- 
mendations of the report of the House of Lords 
Select Committee on medical research have been 
considered. 


_ The success or failure of the Government’s initiative 


will depend crucially on the quality of the information 
supporting clinicians and their staff and the involve- 
ment and commitment of the clinicians themselves 
to the new culture. Such a commitment by consult- 
ants, general practitioners, and’other NHS staff can 
only be earned by the demonstration that the new 
system really will work for the benefit of 
patients. É 


W J APPLEYARD 
Kent and Canterbury Hospital, 
Canterbury, Kent CTI 3NG 
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Think about it 


ai. 


You make a Clinical diagnosis. b 
Do you ever consider the 
thought processes by which 

you arrived at it? Medical 
students and practitioners are 
often concerned with 

examples of diagnostic logic, 

but seldom consider them in 

the context- of a general 
philosophy. Is diagnostic logic 
out on a limb, or ts it based on 
the same principles as logic in 
general? 
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In Logic in Medicine doctors 
and philosophers combine to 
provide a coherent system of 
diagnostic logic with a broader 


. view of the science and art | 
The abstract theory of theories of reasoning. | ; 


has highly practical 
applications, and the authors 
explore the uses of computer 
technology and artificial 


intelligence systems as well 
as “fuzzy logic,” “relevant LOGIC IN 


logic,” and the logic of MEDICINE ; 
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economics and ethics. A book 
for all who wish to clear their 
minds of cant. 


Price: Intand £5.95; Abroad £7.50; USA $11.50 

BMA members: Inland £5.45; Abroad £7.00; USA $10.50 
(including postage, by air abroad) 

Payment must be enclosed with order 


OFDER YOUR COPY NOW FROM 

British Medical Journal, PO Box 295 
London WC1H 9TE EDITED BY CALBERT PHILLIPS 
or any leading medical bookseller 











One revolution 
| leads to another... 


= The extraordinary technical 

BASIC BM] developments in molecular biology 

MOLECUL AR AND over the past few years, and the ~ 

equally rapid advances in 
understanding of cell biology, will 
almost certainly result in far . 

- reaching changes in medical 
research and practice.. In this . 
collection of articles experts in 
molecular and cell biology provide 
the background information to 

‘give clinicians an insight into the 
way in which the medical sciences 
may be moving over the next few 
years and into the exciting: 
possibilities opening up for the 
treatment of genetic disorders, 
cancer, and the common illnesses 
of Western society such as 
degenerative vascular disease and 
diabetes. 
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Price: Inland £5.95; Abroad £7.50; USA $12.00 

BMA members: Inland £5.45; Abroad £7.00; USA 311.00 
including postage, by air abroad 

Payment must be enclosed with order. 
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Two new titles from the 
BMJ’s series of books of general 
interest by medical writers 
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Portraits from Memory by Sir James Howie 


One of the BMJ’s mcst popular series, Sir James Howie’s Portraits from Memory ©. 
is now published as x complete collection. For this Memoir Club edition the 
author has provided three-new portraits, an introductory self portrait, and an 
appendix in which he comments on the points raised in the widespread 
correspondence that resulted from the portraits’ publication. 
Sir James Howie’s distinguished career has included appointments as 
professor of bactericlogy in the University of Glasgow, director of the Public 
, Health Laboratory Service, president of the Royal-College of Pathologists, 
and president of the British Medical Associatioi. This book is not about himself, however, but about the 
memorable personalities he has known in microiology and in-military, hospital, and academic medicine. 
Essential reading for all students of human na-ure. 


Price: Inland £14.95; Abroad £17. 50; USA $29.00. BMA members: Inland £13. 95; Abroad £16. 50; USA $27. 00. 





A Natural History of Everyday Life: A biographical guide for q 
would-be doctors of. society ky Lord Taylor of Harlow 7 


A Natural History of > | 
i Everyday Life a 
A tnographical guide for would-be 
doctors of society 
| LORD TAYLOR OF HARLOW 





As doctor, politician, and administrator the late Lord Taylor was a key figure 
in the formative years of some varied instizutions: the National Health 
Service; Harlow New Town (playing an important part in its development 
and in its industrial health service); and zhe Memorial University of 
Newfoundland, of which he was the first prezident and vice-chancellor. He ] 8 
also laid the foundations of Medicare in Canaca by his skilful negotiations to 
, resolve the doctors’ strike in’ Saskatchewan. In his lively and provocative 
memoirs Lord Taylor relates his “personal voy age” from childhood, through 
student days at St. Thomas's to his later careerin-public life, providing on the | 
way innumerable pungent observations togsther with his views on the 
origins of some of society’s ills—~and their cures. 
Price: Inland £19.95; Abroad £24.00; USA $40.00 
3MA members: Inland £18.95; Abroad £23.00; USA $38.00. 
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